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BOM Variants 


























BOM NUMBER BOM NAME BOM OPTIONS 
639-1303 PCBA, MLB, K92 K92_COMMON, CPU: 2_2GHZ, FB_1G_SAMSUNG, EEEE_DG5Y 
639-1464 PCBA, MLB, CFG2, K92 K92_COMMON, CPU:2_2GHZ, FB_1G_HYNIX, VRAM_HYNIX, EEEE_DG60 
639-1466 PCBA, MLB, CFG3, K92 K92_COMMON, CPU: 2_3GHZ, FB_1G_SAMSUNG, EEEE_DG62 
639-1465 PCBA, MLB, CFG4, K92 K92_COMMON, CPU:2_3GHZ,FB_1G_HYNIX, VRAM_HYNIX, EEEE_DG61 
085-1898 K92 MLB DEVELOPMENT BOM K92_DEVEL:ENG 





K92 BOM GROUPS 





BOM GROUP 


BOM OPTIONS 





K92_COMMON 


ALTERNATE, COMMON, K92_COMMON1, K92_COMMON2,K92_PROGPARTS 





K92_COMMON1 


CPUMEM_SO, EXT_HP_AMP, SMC_DEBUG_YES, USBHUB_2514B 





K92_COMMON2 


GPUVID_1P11V, HUB1_2NONREM, HUB2_2NONREM, KB_BL, ENET:B0, T29BST:Y,T29:YES,T29_DP_HPD:ALL_OR 





K92_DEVEL: ENG 


SNB_CPT_XDP, DEBUG_ADC, LPCP 








MUX_JTAG_CONN, SOPGOOD_ISL, BMON: ENG, CPURIPPLE_ENG, 


MVP ISNS_ENG, SDRVI2C:MCU 





K92_DEVEL:PVT 


SNB_CPT_XDP, LPCPLUS: YES, VREFMRGN_NOT 





K92_PROGPARTS 


SMC_PROG:EVT, BOOTROM_PROG:EVT, ENETROM_PROG:B0_NOSD, TPAD_PROG: EVT, T29ROM: PROG, GMUX_PROG, T29MCU:PROG 





K92_PVT 


VREFMRGN_NOT, XDP, XDP_CPU_BPM, BMON: PROD 





SNB_CPT_XDP 


XDP, XDP_CONN, XDP_CPU_BPM, XDP_PCH 








Bar Code Labels / EEEE #’s 



























































































































































PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
826-4393 ue LBL,P/N LABEL, PCB,28MM X 6 MM [EEEE_DG5Y] CRITICAL EEEE_DG5Y 
826-4393 a LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE_DG60] CRITICAL EEEE_DG60 

Cc 826-4393 1 LBL,P/N LABEL, PCB,28MM X 6 MM [EEEE_DG61] CRITICAL EEEE_DG61 
826-4393 1 LBL,P/N LABEL, PCB,28MM X 6 MM [EEEE_DG62] CRITICAL EEEE_DG62 
Module Parts 

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
33784032 1 IC, CPU, SNB, SROOW, PRO, D2,2.2, 45W, 442, 1.30, 6M, BGA U1000 CRITICAL CPU:2_2GHZ 
33784033 1 IC, CPU, SNB, SROOU, PRO.D2,2.3, 45W, 442, 1.30, 8M, BGA U1000 CRITICAL CPU:2_3GHZ 
33784029 1 IC, PCH, COUGARPOINT SLH9D, PRO, BD82HM63 U1800 CRITICAL 
34380534 1 IC,ASIC,GBIT ETHNETSSD CTRLR, 686 QFN exe U3900 CRITICAL ENET: BO 
34380494 1 IC,ASIC,GBIT ETHNET&SD CTRLR, 686 QFN 8xe U3900 CRITICAL ENET:A0 
33880753 1 1C, FW643-E,1394B PHY/OHCE LINK/PCI-E, 12 U4100 CRITICAL 
33380543 4 IC, SGRAM, GDDRS, 32MX32.1.25GHz, E-DIE, HF U8400,U8450,U8500,U8550 CRITICAL FB_512_SAMSUNG 
33380564 4 IC, SDRAM, GDDRS5, 32MX32, 1.25GHz,A-DIE1.35V UB400,U8450,U8500,U8550 CRITICAL FB_512_HYNIX 
33380571 4 IC, SGRAM, GDDRS, 64MX32, 3. 6GBPS,C-DI U8400,U8450,U8500,U8550 CRITICAL FB_1G_SAMSUNG 
33380572 4 IC, SGRAM, GDDRS, 64MX32, 3. 6GBPS, M-DIE, HF U8400,U8450,U8500,U8550 CRITICAL FB_1G_HYNIX 
33783936 1 IC, GPU, AMD, WHISTLER, 962FCBGA, 40NM, ES U8000 CRITICAL 
33880945 1 Light Ridge, S LHAJ, FCBGA, 15x15mnm U3600 CRITICAL T29:YES 
35383055 i: IC, P13VEDP212, x2 DISPLAYPORT 2:1 MUX, QFN U9390 CRITICAL 

Programmed Parts-—All Builds 

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
33580777 1 1, EEPROM, SERIAL, 8KB, SOIC U3690 CRITICAL T29ROM: BLANK 
34182899 1 10,129 EEPROM, K92 U3690 CRITICAL T29ROM: PROG 
34182384 1 rR, ENCORE 11, CY7C63@33-LEXe U4800 CRITICAL 
33580724 1 U ROM, K91/E, K92 U8701 CRITICAL GPUROM: BLANK 
34182957 1 XC, GPU ROM, K91/F, K92 U8701 CRITICAL GPUROM: PROG 
33680042 1 1C, PLD, LATTICE, LEXP2-SE-5,132 BALL CSBGA U9600 CRITICAL GMUX_BLANK 
34182996 1 10, GMUX, K U9600 CRITICAL GMUX_PROG 
33783997 1 1C,MCU, 32B, LPC1112A, 16KB/2KB, HVOFN25 U9330 CRITICAL 12 9MCU: BLANK 
34182939 1 rc, PRC Dp MCU, 32B, LPC1112A, 16KB/2KB, HVOPN25 U9330 CRITICAL T29MCU: PROG 














WWW.AliSaler.com 


GPUROM will NOSUFFED @EVT 

























































































es SD QO QO eS 




































































































































































A ernate Parts 
PART NUMBER gee BOM OPTION REF DES COMMENTS : 
15780058 157S0055 ALL Delta alt to TDK Magnetics| 
15280896 15280518 ALL MAG LAYERS ALT TO CYNTEC 
152S0915 15280796 ALL MAG LAYERS ALT TO CYNTEC 
15580457 15580329 ALL MAG LAYERS ALT TO MURATA 
51680805 516S0806 ALL FOXCONN ALT TO MOLEX 
35382805 35382603 ALL Fairchild 8’ alt to 6’wafer 
12780111 127S0060 ALL Rohm alt to Kemet 
35383085 35381658 ALL ST Micro alt to Li (U5850) 
15280905 15281307 ALL (used on K90i) as alt (L7630) 
35383055 | 35383151 ALL Pericom alt to NXP DP Mux (u9390) 
37680855 | 37680613 ALL vadar8515240 Toshiba FET (93200, etc) 
870-1939 870-1698 ALL Silver alt te Gold tall pir 
870-2015 870-1699 ALL Silver alt to Gold short pir 
376S0972 376S0612 ALL add ROHM pact as 2nd source 
138S0676 138S0691 ALL add Murata part as 2nd 
128S0327 12880264 ALL nd nour 
376S0977 376S0859 ALL add new part as 2nd sourei 
13880681 | 138S0638 ALL si Ghee peau (03888, 09430) 
SMC 
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
33850895 1 1¢, SMC, HS8/2117, oMMxoMM, TLE U4900 CRITICAL SMC_BLANK 
34182855 1 IC, SMC, DEVELOPMENT-PROTO, K92 U4900 CRITICAL SMC_PROG: PROTOO 
34182855 1 DEVELOPMENT-PROTO1, K92 U4900 CRITICAL SMC_PROG: PROTO1 
34182995 1 DEVELOPMENT-PROTO2, K92 U4900 CRITICAL SMC_PROG: PROTO2 
34182862 1 DEVELOPMENT-EV, K92 U4900 CRITICAL SMC_PROG:EVT 
34182865 1 1C, SMC, DEVELOPMENT-DVT, K92 U4900 CRITICAL SMC_PROG: DVT 
34152868 1 1C, SMC, DEVELOPMENT-PVT, K92 U4900 CRITICAL SMC_PROG: PVT 
EFI 
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
33580740 1 64 MBIT SPI SERIAL DUAL 1/0 U6é100 CRITICAL BOOTROM_BLANK 
34182893 1 1C, BPI, ROM, PROTO, K90/K90I/K91/K91E/K92 U6100 CRITICAL BOOTROM_PROG:PROTOO 
34182934 1 1C, EFI, ROM, PROTOL, K90/K9OI/K91/K91F /K92 U6100 CRITICAL BOOTROM_PROG: PROTO1 
34182991 1 1C, EPI, ROM, PROTOL, K90/K901/K91/K91F /K92 U6100 CRITICAL BOOTROM_PROG: PROTO2 
34152894 1 16, EFI, ROM,EVE, K90/K90I/K91/K91E/K92 U6é100 CRITICAL BOOTROM_PROG:EVT 
34182895 1 1C, EPI, ROM, DVI, K90/K90I/K91/K91E/K92 U6100 CRITICAL BOOTROM_PROG:DVT 
34152896 1 16, EFI, ROM, PVE, K90/K90I/K91/K91E/K92 U6é100 CRITICAL BOOTROM_PROG: PVT 
Ethernet 
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
33580539 1 IC, FLASH, SERIAL, SPI, IMBIT, 2V7, 8P, SOIC U3990 CRITICAL ENETROM_BLANK 
34182685 1 IC, ENET ROM, PROTO, K92 U3990 CRITICAL ENETROM_PROG:A0_sD 
34183027 1 IC,/ENET ROM, PROTO2, EVI, DVT, PVT, K92 U3990 CRITICAL ENETROM_PROG:BO_NOSD 
PSOC 
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
34182902 1 1C, TP PSOC, PROTO, K90, K904, K91, K91E, R92 U5701 CRITICAL TPAD_PROG:PROTO1 
34183024 1 1¢, TP PSOC, proto2, K90,K904,K91, K91E, K92T U5701 CRITICAL TPAD_PROG: PROTO2 
34183024 1 ,EP PSOC, protol, EVE, K90, K90L, K91, KO1F, K92T U5701 CRITICAL TPAD_PROG:EVI 
34183024 1 IC, TP PSOC, protol, DVT, PVT, K90, K904, K91, KS1E, K92T U5701 CRITICAL TPAD_PROG:DVIPVT 
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BOM Configuration 
Apsie ae, = 
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APPLE COMPUTER, 





NO_TEST=TRUE 


T29 
T29 
T29 
29. 
T29 
T29 


NO_TEST=TRUE 


TP. 
TP 
TP 
TP. 
Ee 
TP. 
TP 
TP 
TP. 


33401 (AIRPORT/BT CONN) J5713 


TRUE 


(KEY BOARD CONN) 
PP3V3_S4 Pere iitr 
PP3V42_G3H 48,593,693 64 

fa! ab ae a7 
WS_KBD1 3 base 
WS_KBD2 
WS_KBD3. 
WS_KBD4 
WS_KBD5 
WS_KBD6 
WS _KBD7 
WS_KBD8 
WS_KBD9 
WS_KBD10 
WS_KBD11 
WS_KBD12 
WS_KBD13 
WS_KBD14 
WS_KBD15 
WS_KBD16 
WS_KBD17 
WS _KBD18 
WS_KBD19 
WS_KBD20 
WS_KBD21 
WS_KBD22 
WS_KBD23 
WS_KBD _ONOFF_L 
WS_LEFT SHIFT KBD 
WS_LEFT_ OPTION KBD 
WS_CONTROL_ KBD 
GND 


Functional Test Points 


J5650 (LEFT FAN CONN) 
FAN_LT_PWM 


FAN_LT_TACH 
PP5V_SO 


NC NO_TESTs 
NC_SMC_FAN_3_TACH 
NC_SMC_FAN_3_CTL 
NC_SMC_FAN_2_TACH 
NC_SMC_FAN_2_CTL 
NC_FW2_TPBP 
NC_FW2_TPBN 
NC_FW2_TPBIAS 
NC FW2 TPAP 
NC_FW2_TPAN 
NC_FWO_TPBP 
NC_FWO_TPBN 
NC_FWO_TPAP 


FUNC_TEST NO_TEST 


TRUE 





WIFL 
PCIE 
PCIE 
PCIE 
PCIE 


EVENT _L 
AP_R2D 

AP_R2D 

AP_D2R 

AP_D2R 

PCIE CLK100M AP CONN _P 
PCIE CLK100M AP CONN N 
AP_CLKREQ QL 

PCIE WAKE L 

AP RESET CONN L 


D2R_P<1,..0> 
D2R_N<1..0> 

D2R 0 <1 5 
D2R_C_NK<1.. 

B20. 6 Px<1.. 

B20 CO N<1 ... 

T29 R2D P<1..0> 

T29_ R2D_N<1..0> 
T29DPA_ML_P<3..0> 

T29DPA ML N<3..0> 
DP_T29SNKO_AUXCH 
DP_T29SNKO_AUXCH 
DP_T29SNKO_AUXCH. 
DP_T29SNKO_AUXCH_N 
DP_T29SNKO_ML_C_P<3.. 33 
DP_T29SNKO_ML_C_N<3.. 33 
DP_T29SNKO_ML_P<3..0> 

DP _T29SNKO ML N<3..0> 
DP_T29SNK1_AUXCH_C_P 
DP_T29SNK1_AUXCH_C_N 

DP _T29SNK1 AUXCH P 
DP_T29SNK1_AUXCH_N 
DP_T29SNK1_ML_C_P<3.. 
DP_T29SNK1_ML_C_N<3.. 33 IG 
DP_T29SNK1_ML_P<3..0> IG 
DP_T29SNK1_ML_N<3..0> 
TP_DP_T29SRC_AUXCH_ CN 
TP_DP_T29SRC_AUXCH_CP 

TP DP T29SRC ML CP<3,.0> 33 
TP_DP_T29SRC_ML_CN<3..0> 33 
DP_SDRVA_ML. P<0> 
DP_SDRVA_ ML 
DP_SDRVA_ML 
DP_SDRVA_ML. 
DP_SDRVA_ML 
DP_SDRVA_ML 
DP_SDRVA_ML 
DP_SDRVA_ML 
TP_T29_ PCIE 
TP T29 PCIE 
TP_T29_ PCIE 
TP_T29 PCIE 
T29DPA D2R1 AUXCH N 
T29DPA_D2R1_AUXCH_P 
T29_ D2R1_ BIAS 
DP_EXTA_ML_P<3..0> 


DVPCLK 
DVPCNTL<2..0> 
DVPCNTL_ M<1. .0> 
DVPDATA<23. .0> 
GPU_JTAG TRST_L 
DC_TEST_A4 

Dc TEST D1 

EDP TX P<3..0> 
T29 SENSOR ALERT «; 


TRUE TRUE 











RUE 








TRUE TRUE 














TRUE 


TRUE 








TRUE TRUE 














TRUE 








TRUE TRUE 














TRUE TRUE 








P 
N 
TRUE 
P 
N 


TRUE TRUE 











GND 


TRUE 











TRUE TRUE 














TRUE 








J5660 (RIGHT FAN CONN) 
FAN_RT_PWM 
FAN_RT_TACH 
PP5v_ sO 


GND 


TRUE TRUE 











RUE 








TRUE TRUE 














RUE 








TRUE TRUE 














TRUE 








TRUE 











RUE 








S2N 
S2N 
N2S 
N2S 
N2S 
N2S 


P<1..0> 
N<1..0> 
P<1> 
N<1> 
P<3> 
N<3> 


TRUE 











PP3V3_WLAN 


RUE 














TRUE 








J6780 (MIC FR CONN) 
AUD_DMIC_CLK_FR 
AUD_DMIC_SDA_FR 
AUD_DMIC_PWR_FR 

GND 


TRUE 








PP3V3_S3_BT 
SMBUS_SMC_O. 
SMBUS_SMC_O. 
USB_BT_P 


USB_BT_N 


TRUE 











RUE 








TRUE 


51 eo 98 











RUE 








TRUE 


51 80 98 











TRUE 








TP_FW643_AVREG 
NC_FW643_TDI 


NC 
MAKE_BASE=TRUEW 


FW643_AVREG 
FwW643_TDI 


TRUE 


719 97 














TRUE 








TRUE 











TRUE MAKE_BASE=TRUE, 
NC_DP. 

DP 

DP 

DP 

DP 

DP 


DP. 





J6783 (MIC BK CONN) 
AUD_DMIC_CLK_BK 


AUD_DMIC_SDA_BK 
AUD DMIC PWR BK 
GND 


TRUE NC NO_TESTs 


No_TEST 





GND DP. 
DP 
DP 
DP. 
DP 
DP. 


DP. 


IG 
IG 
IG 
IG 
IG 
IG 
IG 


HPD 

CTRL CLK 

CTRL_DATA 
MLP<3..0> 


IG 
IG 
IG 
IG 
IG 
IG 
IG 


HPD 

CTRL CLK 
CTRL DATA 
MLP<3..0> 


TRUE TRUE 
MAKE_BASE=TRUE 
TRUE 
MAKE_BASE 

TRUE. 
MAKE_BASE 

TRUE 

MAKE_BASE 

TRUE 
MAKE_BASE 

TRUE. 
MAKE_BASE 

TRUE 

MAKE_BASE 














TRUE 











TRUE 








NC_CRT_IG_ BLUE 
NC CRT IG GREEN 
NC_CRT_IG_RED 


TRUE RUE 
MAKE_BASE 
TRUE. 
MAKE_BASE 
TRUE. 


MAKE_BASE 











RUE 








33402 (CAMERA/ALS CONN) 
USB_CAMERA_CONN_P. 
USB_CAMERA_CONN_N 
PP5V_S3_ALSCAMERA_F 
SMBUS_SMC_A_S3_SDA 
SMBUS_SMC_A_S3_SCL 


GND 


TRUE 











TRUE 








TRUE 


TRUE 

















MLN<3. .0> 
AUXP 
AUXN 


MLN<3..0> 
AUXP 
AUXN 


TRUE 











aur, TRUE 








J6781 (LEFT 
SPKRAMP 
SPKRAMP 
SPKRAMP 
SPKRAMP 


(RIGHT & 


SPEAKER) 
FL_OUT_P 
FL_OUT_N 
BL_OUT_P 
BL_OUT_N 


SUB SPEAKER) 


RUE 








DDC_CLK 
DDC_DATA 


NC_CRT_IG_DDC_CLK 


TRUENC CRT IG DDC DATA 


TRUE 


TeuE TRUE TRUE 
MAKE_BASE 
Eastat 


MAKI 











TRUE TRUE 











TRUE TRUE 


6 31 45 48 54 55 98 











TRUE TRUE _BASE, 








DP. 
DP 
DP. 
DP 
DP 
DP. 
DP 


IG 
IG 
IG 
IG 
IG 
IG 
IG 


HPD 
CTRL_CLK 
CTRL_DATA 
MLP<3..0> 
MLN<3..0> 
AUXP 

AUXN 


DP 
DP 
DP. 
DP 
DP 
DP. 
DP 


IG 
IG 
IG 
IG 
IG 
IG 
IG 


HPD 
CTRL_CLK 
CTRL DATA 
MLP<3..0> 


TRUE 6 31 45 48 54 55 98 TRUE TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE. 
MAKE_BASE 
TRUE. 
MAKE_BASE 
TRUE. 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 


MAKE_BASE 











TRUE RUE 








IG 
IG 


NC_CRT_IG_HSYNC 
NC_CRT_IG_VSYNC 


TRUE TRUE TRUE 
MAKE_BASE 
TRUE 


MAKE_BASE 





2 TP needed 











TRUE 


J6782 


TRUE TRUE 











TRUE 








RUE TRUE 





QUODUUUUVO0Y 


TRUE 








J3500 (EXPRESS CARD CONN) TRUE 








SPKRAMP 
SPKRAMP 
SPKRAMP 
SPKRAMP 
SPKRAMP 
SPKRAMP 


LFE_OUT_P 
LFE_OUT_N 
FR OUT 
FR_OUT. 
BR_OUT. 
BR_OUT. 


LVDS_IG_CTRL_CLK 
LVDS_IG_CTRL_DATA 
PCH LVDS VBG 


RUE NC_LVDS_IG_ CTRL CLK 
MAKE_BASE=TRUE, 
TRUE LVDS_IG_ CTRL DATA 


MAKE_BASE=TRUE 
NC PCH LVDS VBG 


TRUE 
MAKE_BASE=TRUE 


MLN<3..0> 
AUXP 
AUXN 


TRUE 














PP1V5_SO_EXCARD_SWITCH 
PCIE WAKE L 
SMBUS_PCH_CLK 
SMBUS_PCH_ DATA 
PP3V3_SO_EXCARD_SWITCH 
PP3V3_S3_EXCARD_SWITCH 
USB2_EXCARD_CONN_N 
USB2_EXCARD_CONN_P 
EXCARD_CPUSB_L 

EXCARD CLKREO CONN L 
EXCARD_CPPE_L 
PLT_RESET_ SWITCH L 
PCIE EXCARD D2R 

PCIE _EXCARD_D2R 

PCIE _EXCARD_R2D. 

PCIE _EXCARD_R2D_N 

PCIE _CLK100M_EXCARD_CONN_P 
PCIE _CLK100M_EXCARD_CONN_N 


TRUE 














U 


POWER RAILS 
FUNC_TEST 


TRUE 


TRUE 


617 25 31 32 85 














TRUE 


26 28 30 32 41 48 62 











PM_SLP_S3_L 
17 29 45°73 





TVCLKINN 
= TVCLKINP 


SDVO, 
SDVO, 


TVCLKINN 
TVCLKINP 


6 28 30 32 41 TRUE TRUE 
MAKE_BASE 
TRUE 


MAKE_BASE 














PPBUS_G3H HDA_SDIN1 
HDA_SDIN2 


HDA_SDIN3 


TRUE 








18.35 39 49 50 63 
64°90 


TRUE 

















TRUE 





__BASE=TRUE 
TRUE 
MAKE_BASE=TRUE 





PP3V42_G3H 
PP5V_S3 
PP5V_SO 
PPVCORE_SO_CPU 
PP3V3_S5 

PP3V3_ $3 
PP3V3_S0 


STALLN 
STALLP 


SDVO, 
SDVO. 


STALLN 
STALLP 


J9000 7 25 42 44 45 46 TRUE 
MAKE_BASE 
TRUE 


MAKE_BASE 


(LVDS CONN) 











TRUE 














PP3V3_SW_LCD 
PP3V3_S0 

PPVOUT SO LCDBKLT 
LVDS_DDC_CLK 
LVDS_DDC_DATA 
LVDS CONN A DATA 
LVDS_CONN_A_DATA, 
LVDS_CONN DATA 
LVDS_CONN DATA 
LVDS_CONN, DATA 
LVYDS_CONN DATA_N<2> 
LVDS_CONN, CLK _F_P 
LVDS_CONN, CLK _F_N 
LVDS CONN DATA 
LVDS_CONN DATA 
LVDS_CONN, DATA 
LVDS CONN DATA 


TRUE 














RESETO 
RESET1 
RESET2 
RESET3 


INTN 
INTP 


SDVO. 
SDVO 


INTN 
INTP. 


TRUE NC NO_TESTs 


NO_TEST 


TRUE 
MAKE_BASE 
TRUE. 

MAKE_BASE 

















TRUE 














AD<31..0> 

C BE L<3..0> 
GNT3_L 
GNT2_L 
GNT1_L 
GNTO_L 

PAR 

RESET _L 
PME_L 
CLK33M_OUT3 


AD<31..0> 

C BE L<3..0> 
GNT3_L 
GNT2_L 
GNT1_L 
GNTO_L 

PAR 

RESET _L 
PME_L 
CLK33M_OUT3 


TRUE 
MAKE_BASE=TRUE 
TRUE. 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 











TRUE 

















NC 
NC 
TP. 
TP. 
NC 


GPU 
GPU 
GPU 
GPU 
GPU 


BUFRST_L 
GSTATE<0> 
GSTATE<1> 
MIOA_D<9. .0> 
MIOA_DE 


GPU 
GPU 
GPU 
GPU 
GPU 


BUFRST_L 
GSTATE<0> 
GSTATE<1> 
MIOA_D<9.. 
MIOA_DE 


TRUE TRUE NC 


MAKE_BASE-TRU 
TRUE FNC 
MAKE_BASE=TRUE 
PSHE Nc 
MAKE_BASE=TRUE 

TRUE. ENC 


MAKE_BASESTRU 
rene NC 


MAKE_BASE=TRUE, 


TRUE 




















P<0> TRUE TRUE 

















N<0> TRUE TRUE 














PP1V2_s0 








P<1> TRUE TRUE 














PP1Vv8_so 
PPVTTDDR_S3 








N<1> TRUE TRUE 




















P<2> TRUE 








LVDS 
LVDS 
LVDS. 
LVDS 
LVDS. 
LVDS 


EG 
EG 
EG 
IG 
IG 
IG 


B_CLKN 
B_CLKP 
BKL_PWM 
B_CLKN 
B_CLKP 
BKL PWM 


NC 
NC 


LVDS 
LVDS. 
LVDS 
LVDS 
LVDS. 
LVDS 


EG 
EG 
EG 
IG 
IG 
IG 


B_CLKN 
B_CLKP 
BKL_PWM 
B_CLKN 
B_CLKP 
BKL PWM 


RUF, 
MAKE_BASE=TRUE, 
TRUE 

MAKE_BASE=TRUE 
TRUE 
MAKE_BASE=TRUE. 
TRUE 
MAKE_BASE=TRUE 
TRUE 


MAKE_BASE=TRUE 
bait Nc 








DP. 
DP. 
DP. 


BIAS. 

BIAS. 

BIAS. 

DP BIAS 
DP_A_BIAS 
DP_SDRVA_ML 

DP_ SDRVA_ ML 
DP_SDRVA_ML 
DP_SDRVA_ML_R 
T29_ A _ BIAS _R2D. 
T29_ A _ BIAS R2D 
T29_ A _ BIAS _R2D 
T29_ A_ BIAS _R2D 


TRUE 











PPVP_FW 











TRUE 








J5800 (IPD FLEX CONN) 








TRUE 








PP3V3_SOGPU NC 








P<0> PP3V3 S83 
PP18V5_S4 
P<1> PP3V3_S4 
N<1> Z2 CS 
LVDS_CONN DATA _P<2> 84 99 Z2_DEBUG3 
LVDS_CONN, DATA_N<2> Z2_ MISO 
LVDS_CONN, CLK _F_P Z2_BOOST_EN 
LVDS_CONN, CLK _F_N 9 Z2_ MOST 
LED_RETURN. 8 Z2_CLKIN 
LED_RETURN. 8 Z2_ KEY ACT L 
LED_RETURN, Z2_ RESET 
LED RETURN Z2 HOST INTN 
LED_RETURN Z2_SCLK 
LED_RETURN, PSOC_F_CS 
GND. PICKB L 
PSOC_MISO 
PSOC_MOST 
PSOC_SCLK 
SMBUS_SMC_A_S3_SCL 
SMBUS_SMC_A_S3_SDA 
GND 


1a 24 25 29 30 
2 48 49 50 54 55 73 











0 0 Q00 DOOQURY OY 





N<0> NV_DO<15..0> 


NV_DQS<1. .0> 


NC 
NC 


DO<15..0> 
DOS<1..0> 


RUE 
MAKE_BASE 
TRUE 

MAKE_BASE 














PP1v8 SOGPU 
PPVCORE_GPU 
PP1V8_SOGPU_ISNS_R 
PP3V3_S5_AVREF_SMC 


TRUE 




















MAKE_BASE=TRUE 
TRUE 














NV_CE_L<3..0> TRUE NC_NV_CE_L<3..0> 


MAKE_BASE 




















NV 
NV 
NV 
NV 
NV 


ALE 

CLE 

RB_L 
WR_RE_L<1.. 
WE _CK_L<1.. 


NC 
NC 
NC 
NC 
NC 


NV 
NV 
NV 
NV 
NV 


ALE 

CLE 

RB_L 
WR_RE_L<1.. 
WE _CK_L<1.. 


SST 
NC1 
NC2 
NC3 
NC4 
NC5 
TP19 
TP18 
TP17 
TP16 
TPLS 
TP14 
TP13 


NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 
PCH 


SST 
NC1 
NC2 
NC3 
NC4 
NC5 
TP19 
TP18 
TPF 
TP16 
TP15 
TP14 
TP13 
TP12 
TP1l 
TP10 
TPQ 
TPs 
TPT 
TP6 
TP5 
TP4 
TP3 
TP2 
TP1 


TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUF 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 

















“GRRE ERSESTRUE 


TRUE 
MAKE_BASE=TRUE 


RE ENSESTROE 
“GRRE ERSESTRUE 


TRUE 
MAKE_BASE=TRUE 


REE ERSESTROE 


Rue 
MAKE_BASE=TRUE 


TRUE 
MAKE_BASE=TRUE 


REE ENSESTROE 


TRUE, 
MAKE_BASE=TRUE 


SARE ERSESTRUE 


“GRRE ENSESTROE 


PP18v5_s4 
PPDCIN_G3H 


TRUE 

















TRUE 


to foo foo fo foo foo fo fo | [> [> [> [> [> 


U00000 




















TRUE 

















TRUE 
FUNC_TEST 


sys 
LPC 
LPC 














TRUE 
LED_ANODE_R 44 


CLK33M_ LPCPLUS 
AD<O. .3> ve 


RUE 

















PCIE 
PCIE 
PCIE 
PCIE. 
PCIE 
PCIE 
PCIE 


CLK100M 
CLK100M 
CLK100M 
CLK100M 
CLK100M 
CLK100M 
CLK100M 
PCIE_CLK100M 
PSOC_P1_3 
SATA _C_D2RN 
SATA D2RP 
SATA R2D_CN 
SATA R2D_CP 
SATA D2RN 
SATA D2RP 
SATA R2D_CN 
SATA_D_R2D_CP 
« _.NC_SATA_SSD2_D2RN 
« _NC_SATA_SSD2_D2RP 
« NC_SATA_SSD2_R2D_CN 
« NC_SATA_SSD2_R2D_CP 


NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


PCIE 
PCIE 
PCIE 
PCIE 
PCIE. 
PCIE 
PCIE 
PCIE 
PSOC 
SATA_C 
SATA 
SATA 
SATA 
SATA 
SATA 
NC_SATA R2D_CN 
NC_SATA_D_R2D_CP 
NC_SATA_SSD2_D2RN 
NC_SATA_SSD2_D2RP 
SATA_SSD2_R2D_CN 
SATA_SSD2_R2D_CP 


CLK100M. 
CLK100M 
CLK100M 
CLK100M. 
CLK100M 
CLK100M 
CLK100M. 

CLK100M qWARE_BASESTRUE 


TP12 [Eup 
ae | TARE _BASE=TRUE 


TP1l iat 
D2RN HARE_BRSE=TRUE 


TP10 TRUE 
MAKE_BASE=TRUE 
TPQ 


“SARE ERSESTRUE 
IPs 


TP7 

TP6 
TP5 
TP4 
TP3 
TP2 
TP1 





SATA 
SATA 
SATA 
SATA 
SATA, 


HDD 
HDD. 
HDD. 
HDD 
HDD 


R2D 
R2D. 
R2D. 
R2D 
R2D. 


UF 

UF_P 
RC_UF_N 
RC UF P 
RDRVR_OUT_N 


TRUE 25 47 95 TRUE 




















TRUE 45 47 88 95 MAKE _BASE 
TRUE. 
MAKE_BASE 
Ru 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE. 
MAKE_BASE 
TRUE. 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE 
TRUE 
MAKE_BASE=TRUE 
TRUE 
MAKE_BASE=TRUE, 
TRUE 
MAKE_BASE“TRYEG 
MAKE_BASE=T! 
TRUE 
MAKE_BASE=TRUE, 
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1s 130 PLACE_NEAR=U1000.A50:2.54mm 
- 











lvccsa_5 OMIT ¢—__§45 Ivcc_9 vcc_63 
T16 Iyccsa_6 VCCPLL_O O_cPU_vccPIt R 7 ¢___%48 Iec_10 vec_64 
CPU_VIDSCLK 402 1/16 5% MP-LE CPU_VIDSCLK_R T14 lyocsa_7 VCCPLL_1 WWoC_11 vcc_65 

















T11 Ivccsa_s VCCPLL_2 ¢__437 Iwec_12 VCC_66 


CPU_VIDALERT_L 402 1/160 5% ME-LE CPU_VIDALERT_L_R N18 lyvccsa_9 vec_13 vcc_67 
e———— — ——¥!—_ = = 
> N16 VCCPQE_0 05 SO cpu_vccPor 

PLACE_NEAR=U1000.B51:38mm eS IWvccsa_i0 g—_ 88" Weert vcc_68 
N14 VCCPQE_1 

lweCSA_11 a B28 ved: 15) vcc_69 

M17 VCCPQE_2 
lvccsSA_12 @—_“* Weei6 vec_70 

M5 VCCPQE_3 
lvccsA_13 e629 _Wwec_17 vec_71 


IVCCSA_14 VSS_NCTF_0O ee vec_18 vcc_72 
IVCCSA_15 VSS_NCTF_1 lvVCC_19 vcc_73 
L18 lyccsa_16 VSS_NCTF_2 lvcc_20 vec_74 

L14 lycecsa_17 VSS_NCTF_3 lwoc_21 vec_75 
PLACE _STIE=BOTTOM * 


A50 VSS_NCTF_4 lVCC_22 VCC_76 
PLACE NEAR-U1000.AW10:50.8mm IVIDSOUT 
NOSTUFF NOSTUFF NOSTUFF D51 VSS_NCTF_5 lvcc_23 VvCC_77 


IVIDSCLK 
R1360'| |’R1362 |'R1366 R1364' *R1370 *R1368 lvec_24 vcec_78 


B51 VSS_NCTF_6 
JVIDALERT* 
PLACE_NEAR=U1000.B47:50.8mm 100 49.9 49.9 100 VSS_NCTF_7 lvcc_25 vcc_79 
$ is NOSTUFF NOSTUFF 1% 1s E10 
PLACE_SIDE=BOTTOM 1 1/16W 1/20W 1/1éw lVCCSA_VID_O VSS_NCTF_8 lVCC_26 vcc_80 
lVCC_27 vcc_81 


con ME heat 
201 9 3 402 AG10 Iyecsa_v1D_1 (1PU) VSS_NCTF_9 

an VSS_NCTF_10 lvec_28 vec_82 

lvec_29 vec_83 


lVCC_SENSE 
B46 VSS_NCTF_11 
lvcc_30 vcc_84 
lvcc_31 vcc_85 


lVWSS_SENSE 

VSS_NCTF_12 

F49 lvaxG_SENSE VSS_NCTF_13 

E50 lyvssaxG_SENSE VSS_NCTF_14 lvoc_32 vCC_86 

VSS_NCTF_15 lvcc_33 vCC_87 

lwoc_34 vcc_88 

AU10 |vss_sENSE_VCCIO DC_TEST_A4 TP_DC_TEST A4 cas Ses 
AY19 DC_TEST_A62 TP_DC_ TEST A62 VCC_. vcc_i 

lvDDQ_SENSE 4¢___*43 Ivcc_36 vcc_90 


AW20 DC_TEST_A64 DC_TEST_B63_A64 
lVSS_SENSE_VDDQ be TEST AS DC_TEST B3 C2 IVCC_37 vcc_91 


K3 eg 7 Wwee_se vec_92 
\VCCSA_SENSE DC_TEST_B63 
lvcc_39 vec_93 


DC_TEST_B65 DC_TEST_B65_C64 
DC_TEST_BF1 TP_DC_TEST BF1 lvcc_40 vcc_94 
vec_41 vec_95 


IVSS_VAL_SENSE DC_TEST_BG2 DC_TEST BHI BG2 Mees ek 


DC_TEST_BG64 DC_TEST BG64_BH65 lvcc_43 vcc_97 
IVAXG_VAL_SENSE =e = e lvcc_44 vcc_98 


IlVSSAXG_VAL_SENSE peateelanes lvcc_45 vcc_99 
>] DC_TEST_BH3 DC_TEST_BH3_BJ2 = i 
lvcc_46 vcc_100 


DC_TEST_BH63 DC_TEST BJ64_BH63 
3, - lVCC_47 vcc_101 


DC_TEST_BH65 
vCC_48 vcec_102 


DC_TEST_BJ2 io 104 
DC_TEST_BJ4 TP_DC_TEST BJ4 ee! Vee 
PLACE_NEAR=U1000.A46:50.8mm PLACE_SIDE=BOTTOM : = = eo vec_s50 vcc_104 

PLACE_NEAR=U1000.AU10:50.8mm 1 DC_TEST_BJ62 TP_DC_TEST_BJ62 
PLACE_SIDE“BOTTOM R1365 e lvec_51 vcec_105 


























PPVCORF_SO 112 1 M12 











3 PPVCORE_SO (el 7 315 MIL 


15 49 69 








PLACE_SIDE=BOTTOM 
PLACE_SIDE=BOTTOM PPVCCSA_SO_ CPi 




















! 























CPU_VCCSA_VID<0> 
CPU_VCCSA_VID<1> 














= PLACE_SIDE=BOTTOM 
PLACE_NEAR=U1000.F49:50.8mm 





CPU_VCCSENSE_P 
CPU_VCCSENSE_N 

















PIUl_AXG_SENSE_pP 
CPU_AXG_SENSE_N 

















PU_VCCTOSENSE_P AW10 |vccro_sENSE 


PU_VCCTOSENSE_N 

















PLACE_NEAR=U1000.E50:50.8mm PUl_VDDOSENSE P 
1, PLACE_SIDE=BOTTOM PU_VDDOSENSE_N 


R1367 
ompeceu_vec ENSE. 





























PU_DTE, lVCC_DIE_SENSE 








NOSTUFF cc. lvCC_VAL_SENSE DC_TEST_BF65 TP_DC_TEST_BF65 


cc. 


























ee Te ee Oe TE OE FEF) OF 























PLACE_SIDE=BOTTOM 











DC_TEST_BJ64 
49. PLACE_SIDE=BOTTOM e IVCC_52 vcc_106 
NOSTUFF 1: 49.9 DC_TEST_C2 
Ft lvcc_53 vVCC_107 
DC_TEST_C64 
DC_TEST_D1 TP_DC_ TEST D1 


DC_TEST_D65 TP_DC_TEST_D65 







































































PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side. 
NOTE: Intel validation sense lines per doc 439028 rev1.0 
HR_PPDG sections 6.2.1 and 6.3.1. 
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lvss_o U1000 VSS_86 lvSS_172 U1000 VSS_258 
vse_i SANDY-BRIDGE vee a7 SV6o_ | 44°65 lvss_173 SANDY-BRIDGE vss_259 
lvss_2 MOBILE-REV1 Vss_ee) -2Y02 __g. qe ivss_174. MOBILE-REV1_ vss_260 
lvss_3 BGA vss_s9| AV59 og. oe _*61 Ivss_175 BGA VSS_261 
lvss_4 (10 oF 11) vss_90[ AVS7 oe 2H Ivss_176 (11 Of 11) VSS_262 
lvss_5 vss_o1)AV50. ) o__4*? Ivss_177 VSS_263 
lvss_6 vss_92| AV44_g ¢_**5 Ivss_178 VSS_264 
lvss_7 vss_93, 4V38_ og, o 257 Ivss_179 VSS_265 
lvss_8 vss_94 lvss_180 VSS_266 
lvss_9 vss_95[ AV25__g. o_o" Wss-1'981 VSS_267 
lvss_10 vss_96[ AV19_ o¢_407 Ivss_is2 VSS_268 
lvss_11 vss_97/ 4V9___. ¢__423 Ivss_183 vss_269| 952 WAXG_O U1000 vDDQ_0 
IVSS_12 vss_98| °°" eg q—_—_vss_184 vss_270L °°" eg, oe vaxc_1 §=SANDY-BRIDGE  vpp9_1 
lvss_13 vss_99, 22>" og e————VSs_185 VSS_271 ee vaxc_2 MOBILE-REV1 VDDQ_2 
lvss_14 vss_100 lvss_186 vss_272, 942 og lVAXG_3 BGA vDDO_3 105 PP1V05_S0 PP1V05_s0 
lvss_15 vsSS_101 o e lvSS_187 VSS_273 rs VAXG_4 (8 OF 11) vDDO_4 i : ~~” 
nee ey rr aoe ee a — {___wss fccixs 1000. vaste. 
lvss_18 vss_104, AU22 og ¢__4®? Ivss_190 VSS_276 g—____ 4669 lvaxe_7 vDDQ_7 eet ethe rues emery ocr oes 
lvss_19 vss_105, AU16__g o_4®5 Ivss_i91 VSS_277 g—____ 4758 lvaxc_8 vDDO_8 yecro2 MOBILE REVI: veeto 3s 


lvCCIO_3 BGA VCCIO_36 
IVSS_20 VSS_106 ee Vss_192 VSS_278L+——___g }VAXG_9 VDDO_9 
lVCCIO_4 (7 OF 11) VCCIO_37 


lvss_21 VSS_107 lvSs_193 VSS_279 IWAXG_10 VDDQ_10 
_ — -———_—_ e——_ — — ee = 1 0} i? 
IVCCIO_5 IO POWER VCCIO_38 
lvss_22 vss_10s, 4TS7_ 4415 Ivss_iga VSS_280 g____ 462 Naxe 11 VDDQ_11 
IVCCIO_6 VCCIO_39 
lvss_23 VSs_109 oe __4"" Ivss_195 vss_28i, #3? og, WAXG_12 vDDQ_12 
WCCIO_7 vcciIo_40 
lvss_24 vss_110, 4T44_ og ¢_*5 Ivss_196 VSS_282 ge _ 465 Naxe_13 vDDQ_13 
IVCCIO_8 vcciIo_41 
lvss_25 vss_111, 4738 ¢_*83 Ivss_197 VSS_283 g—_____ 463 Nvaxe 14 vDDQ_14 
IVCCIO_9 VCCIO_42 
lvss_26 vss_112, 4731 4 ¢_*%! Ivss_igs VSS_284 e261 Waxe 15 vDDQ_15 
IVCCIO_10 vccio_43 
lvss_27 vss_113, 4725 _ og ¢—_~7 IWvss_199 VSS_285 e858 NWaxc 16 VDDQ_16 
WVCCIO_11 vcciIo_44 
lvss_28 vss_114, AT19 og ¢__*3 Ivss_z200 VSS_286 2956 Naxe 17 VDDQ_17 
IVCCIO_12 vcecio_45 
lvss_29 vss_115, 4711 4 ¢—_*! IWvss_201 VSS_287 o___4265 lvaxc_18 vDDQ_18 
VCCIO_13 vcciIo_46 
lvss_30 vss_116, A4T7 sg ¢_"97 Ivss_202 VSS_288 IWAXG_19 vDDQ_19 
IVCCIO_14 vccio_47 
lvss_31 vss_117 + ¢ lvSS_203 VSS_289 o + WAXG_20 VDDQ_20 
IVWCCIO_15 VCCIO_48 
lvss_32 vss_118 ¢__“"4 lvss_204 VSS_290 g—__4 858 Nvaxe 21 vDDQ_21 
IVCCIO_16 vccio_49 
lvss_33 vss_119 ¢__“4! IWvss_205 VSS_291 o¢——__4856 lvaxe 22 VDDQ_22 
IVCCIO_17 vcciIo_50 
lvss_34 vss_120, AR47 og ¢___“? Ivss_206 vss_292| G30 og, e264 NWvaxc_23 vDDQ_23 
IVCCIO_18 VCcIo_51 
lvss_35 vss_121, 4R41_ og lvSS_207 VSS_293 g___ 4462 lvaxe 24 vDDQ_24 
IVCCIO_19 VCCIO_52 
lvss_36 VSS_122 ¢_U64 Ivss_208 vss_294 WAXG_25 VDDQ_25 
WCCTO_20 vccio_53 
lvss_37 vss_123, 4R28_ og ¢__U82 Ivss_209 VSS_295 WAXG_26 VDDQ_26 
IVCCIO_21 vcciIo_54 
lvss_38 vss_124, AR22_ og ¢___ 089 Ivss_210 VSS_296 WAXG_27 VDDQ_27 
IVCCIO_22 vcciIo_55 
lvss_39 VSS_125 ¢_ 097 Ivss_211 vss_297, 68 dg, WAXG_28 VDDQ_28 
VCCIO_23 VCCIO_56 
lvss_40 vss_126, AP63_ og ¢—__*" Wss_212 VSS_298 IWAXG_29 vDDQ_29 
IVCCIO_24 VCCIO_57 
lvss_41 vss_127, APS7 4 ¢—__73 Wss_213 VSS_299 lvAXG_30 vDDQ_30 
IVCCIO_25 VCCIO_58 
lvss_42 VSS_128 ¢—__" Wwss_214 vss_300| F27_ sg, WAXG_31 vpDQ_31 
IVCCIO_26 vcciIo_59 
lvss_43 vss_129| AP44_ og ¢__897 Ivss_215 vss_301 WAXG_32 vDDQ_32 
IVCCIO_27 VCCIO_60 
lvss_44 vss_130, AP38_ og o__ 299 Ivss_216 VSS_302 VAXG_33 vDDQ_33 
IVCCIO_28 vccio_61 
lvss_45 vSS_131 @— BE ss 1217 vss_303, "92 og, WAXG_34 vDDQ_34 
IVCCIO_29 VCCIO_62 
lvss_46 vss_132,; 4P25_ og ¢_ 828 Ivss_218 vss_304 IVAXG_35 vDDQ_35 
IVCCIO_30 vVCccIo_63 
lvss_47 vss_133, 4P19 4 o__83! Ivss_219 vss_305 WAXG_36 VDDQ_36 
IVCCIO_31 VCCIO_64 
lvss_48 vss_134, A4P17 4 o__®25 Ivss_220 VSS_306 WAXG_37 VDDQ_37 
IVCCIO_32 vcciIo_65 
lvss_49 vss_135, A4P15_ ¢_ 8"? Ivss_221 VSS_307 WAXG_38 vDDQ_38 
lvss_50 vss_136, APl2 4 ¢_ "7 |ss_222 VSS_308 VAXG_39 vDDQ_39 
lvss_51 vss_137, 4Pll 4 o__ 815 Ivss_223 Vss_309 WAXG_40 vDDQ_40 
lvss_52 vss_138[/ 4P9 og ¢_ 8? Ivss_224 vss_310| 822g, WAXG_41 VDDQ_41 
lvss_53 vss_139[| AP>_ dg, o__*©° lvss_225 vss_311, 218 4, oe —______ 8? Ivaxe_42 vDDQ_42 
lvss_54 vss_140, ANS4 og o_°53 Ivss_226 vss_312 VAXG_43 vpDQ_43 
lvss_55 vSS_141 oe —_ £51 Ivss_227 vss_313 WAXG_44 vpDQ_44 
lvss_56 vss_142, AN41_ og oe __*'| IWss_228 vss_314 eS Waxe_45 vDDQ_45 
lvss_57 vss_143, 4N35__g o__"? Ivss_229 vss_315 WAXG_46 VDDQ_46 
lvss_58 vss_144 ¢__¥® Ivss_230 vss_316| 263 og, WAXG_47 VDDQ_47 
lvss_59 vss_145, AN22_ og ¢_84 Ivss_231 vss_317 WAXG_48 VDDQ_48 
lvss_60 vss_146, AM6l_ ¢__™"7 |vss_232 vss_318 VAXG_49 vDDQ_49 
lvss_61 vss_147, AM7_ og, ¢__4! Ivss_233 vss_319 WAXG_50 VDDQ_50 
lvss_62 vss_148[/ 4M3_g, ¢___%35 Ivss_234 VSS_320 WAXG_51 VDDQ_51 
lvss_63 vss_149, AM dg, o_¥28 Ivss_235 VSS_321 WAXG_52 vDDQ_52 
lvss_64 vss_150 o__““? Ivss_236 VSS_322 VAXG_53 vDDQ_53 
lvss_65 vss_151, Ab50_ 4 ¢_—_87 Ivss_237 VSS_323 WAXG_54 vDDQ_54 
lvss_66 vss_152; 4044 4 ¢_ 9 Ivss_238 VSS_324 VAXG_55 vDDQ_55 
lvSs_67 vss_153 oi" IWss_239 VSS_325 VWAXG_56 VDDQ_56 
lvss_68 vss_154, A031 oe __ #8 Ivss_240 VSS_326 WAXG_57 VDDQ_57 
lvss_69 vss_155[, Ab25 og ¢__ 81 Wss_241 VSS_327 VAXG_58 VDDQ_58 
lvss_70 vss_156[ Ab19 4 ¢_™5 Ivss_242 VSS_328 IVAXG_59 VDDQ_59 
lvss_71 vss_157,/ AK16 og oe __™? Ivss_243 VSs_329 WAXG_60 VDDQ_60 
lvss_72 vss_158[ A4K14_ og lvss_244 VSS_330 WAXG_61 VDDQ_61 
lvss_73 vss_159/ AK11_ og lvSS_245 VSS_331 WAXG_62 VDDQ_62 
lvss_74 vss_160| AK? eg. ¢_™ lIvss_246 vss_332| B33 4g, VAXG_63 VDDQ_63 
lvss_75 vss_161, 4%) dg, o_284 Iss_247 vss_333, B27 og, vDDQ_64 
lvss_76 vss_162,| 4364 og ¢_28 Ivss_248 VSS_334 VDDQ_65 
lvSs_77 VSS_163 ¢__ 289 Ivss_249 vss_335, 492g, VDDQ_66 
lvss_78 vss_164, 4900 4 ¢_22 Ivss_250 vss_336, 442 og VDDQ_67 
lvss_79 vss_165, 4957 _g o—_294 Ivss_251 VSS_337 VDDQ_68 
lvss_80 vss_166, 4H7 og ge __189 Ivss_252 VSS_338 
lvss_81 VSS_167 ¢__1*6 Ivss_253 VSS_339 
lvss_82 vss_16s{/ A481 og ¢__2"2 Ivss_254 vss_340 
lvss_83 VSS_169 ¢__ 226 Ivss_255 vss_341 
lvss_84 vss_170, AG17__g g__13° Ivss_256 vSS_342 
lvss_85 vss_171, 4G15__g o_224 lvss_257 VSS_343 














_ PPVCORE_SO_AXG PP1V5_S3RSO0_CPUDDR 


710 15 29 73 104 








GRAPHIC CORE POWER 
IO POWER DDR3 
















































































CPU POWER AND GND 
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CPU VCORE DECOUPLING 


Intel recommendation: 4x 470uF 4mOhm, 2x 470uF 4mOhm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603, 20x luF 0402, 28x luF 0402 (NOSTUFF) 
Apple Implementation: 4x 470uF 4mOhm, 1x 470uF 4mOhm (NOSTUFF), 16x 22uF 0603, 4x 10uF 0402, 20x luF 0402, 28x luF 0201 (NOSTUFF), 4x 22uF 0603 (NOSTUFF) 


PLACEMENT_NOTE (C1600-C16C7): 





105 69 49 12 7 6 [PPVCORE SO CPU 





Place on bottom side of U1000 
¢ di di di 





Qa 
an 
fon) 
pay 
a 

















G 
Ry 























XR 
eigeey 
NB<er 




















































































































































































































PLACEMENT_NOTE (C1620-C1623): 





Place near U1000 on bottom side 


di 
1 C1621 


1OUF 
20% 

















2 6.3V Hi 2 6.3 
CERM-X5R CERM-X5R 
0402-1 0402-1 


CRITICAL ¢ CRITICAL ¢ CRITICAL g CRITICAL 

















PLACEMENT_NOTE (C1624-C16D5): ~ 





Place near inductors on bottom side. 
a 





di di a di di di di di di di di di di di 
cRITIcAL | cRITICAL | CRITICAL | cRITICAL | cRITICAL | cRITICAL | cRITICAL |cRITICAL |cRITICAL | cRITICAL | CRITICAL | CRITICAL | cRITICAL | CRITICAL |cRITICAL |cRITICAL NOSTUFF NOSTUFF NOSTUFF NOSTUFF 
1C1631 
_ 22UF 
Vv 
3 


























CERM1 
































= 26% 
2 x5R 
0 



































PLACEMENT_NOTE (C1640-C1645): 








Place near inductors on bottom side. 





di di di di 
CRITICAL CRITICAL CRITICAL CRITICAL 


C1640 .2C1641 2C1642 Pp ereds 101644 
470UF-—4MOHM ~~ 470UF—-4MOHM —— 470UF-4MOHM —— 470UF—4MOHM —— 470UF-—4MOHM 


20% —J~ 20% —T~ 20% T~ 20% 


2 2.0V 2 2,.0¥ 
BOLY-TANT BOLY-TANT 
D2T-SM D2T-SM 

+ 


CPU VCCIO/VCCPQ DECOUPLING 


Intel recommendation: 2x 330uF, 10x 10uF 0603, 26x luF 0402 
Apple Implementation: 2x 330uF, 10x 10uF 0603, 26x luF 0402 


























PLACEMENT_NOTE (C1646-C1671): 


Place on bottom side of U1000 CPU VCCPLL DECOUPLING 











PPl OCP vccPitT RB 














271 25 207 6 PPL 











+ ? CRITICAL 
21685 |: c1686,|:C1687 


330UF-0.0060HM 
1UF 1UF ‘ 


108 108 
lov 2 lov 
el ae CASE-D2-sM 

= +  PLACE_NEAR=U1000.AK61:5 mm 
































PLACE_NEAR=U1000.AK63:2.54 mm:NO_VI. 

















PLACE_NEAR=U1000.AK65:2.54 mm:No_via_l 


CPU VCCPLL Low pass filter 

































































PLACEMENT_NOTE (C1672-C1681): 








U1000 on bottom side 
di a di 


























2 


CRITICAL ¢ CRITICAL 4 CRITICAL, § CRITTCAT eCRITICAL 4 CRITICAL ¢ CRITICAL 4 CRITICAL ¢ CRITICAL 
Place near inductors on bottom side 


1C1682 1C1683 


|" 330UF-0.006@HM330UF-0.0060HM 
































—D2-sM 


CASE: 
CRITICAL SYNC_MASTER=K91_ MLB SYNC_DATE=07/21/2019 


ne 
~ CPU DECOUPLING-TI 
Intel recommendation: 1x 10mOhn resistor, 1x luF 0402 
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PPVCORE SO AXG 


VAXG DECOUPLING 


Intel recommendation: 2x 470uF 4mOhm, 
Apple Implementation: 2x 470uF 4mOhm, 


PLACEMENT_NOTE (C1700-C1708): 








PP1V5_ S3RSO CPUDDR 


Place on bottom side of U1000 
a a a 


2x 470uF 4mOhm 
1x 470uF 4mOhm 


(NOSTUFF), 
(NOSTUFF), 


6x 22uF 0805, 2x 22uF 0805 (NOSTUFF), 
6x 22uF 0603, 2x 22uF 0603 (NOSTUFF), 


6x 10uF 0603, 
6x 10uF 0402, 


2x 10uF 0603 
2x 10uF 0402 


(NOSTUFF), 
(NOSTUFF) , 


luF 0402, 
luF 0402, 


9x luF 0402 (NOSTUFF) 
9x luF 0402 (NOSTUFF) 




















NOSTUFF 


























NOSTUFF 


NOSTUFF 





NOSTUFF 

















NOSTUFF 











id * * 
PLACEMENT_NOTE (C1718-C1723): 





Place close to U1000 on bottom side 























723 
OUF 


‘ NOSTUFF 


1C1724 








Cr 

2 6.3V 
CERM-X5R 
0402-1 














PLACEMENT_NOTE (C1726-C1731): 





Place near inductors on bottom side. 
di a 





NOSTUFF 


1C1725 





Q 
~ 
QO 


Qa 
Qa 








vn It 
OxXONN 

N 
OKO 














N 

OKONN 
ville 

OXON 











NOSTUFF 


1C1733 
— 22UF 
30% 


6.3V, 
X5R-CERM1L 
0603 





* * 
PLACEMENT_NOTE (C1734-C1735): 





Place near inductors on bottom side. 
¢ di 





NOSTUFF 


+{°>C1734 PCLT 35 SCL EST 
= 47 0UF-4MOHM 


— 470UF-4MOHM —~— 470UF-4MOHM 


T~ 208 “T~ 208 [> 20% 
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CPU VDDQ/VCCDQ DECOUPLING 
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1/200 MF a H USBP6P| NC_USB_6P. 
AUD I2C INT L PIRQH*/GPIO5 () 

Ay 























USBP 7h NC_USB_7N 
USBP7P NC_USB_7P 





NC_PCI_ PME _L | PME* 








PLT_RESET_L PLTRST* 





USBP 8h USB_HUB2_UP_N 
LPC_CLK33M_SMC_R CLKOUT_PCIO USBP8P USB_HUB2_UP_P 
LPC_CLK33M_LPCPLUS_R 

CLKOUT_PCI1 Geneon Hee ChupEe ® 
LPC_CLK33M_GMUX_R CLKOUT_PCI2 

= USBP9P| USB CAMERA P Camera " 7 

NC_PCI_CLK33M_OUT3 CLKOUT_PCI3 PP3V3_S3 25 29 30 31 32 48 49 50 54 55 73 
PCH CLK33M_PCIOUT CLKOUT_PCI4 USBP10N NC_USB_10N PP3V3_SUS 7 16-17 19 20 22 46 71.72 73 
USBP10P} NC USB 10P 





USB HUB 2 









































LVDS_IG_A DATA _N<0> LVDSA_DATAO* 
eye era 7 USBP11N NC USB 11N 
<1> * 
LVDSA_DATA1 Geabaae Me en Tae 
LVDS_IG_A_DATA_N<2> LVDSA_DATA2* Unused 
NC_LVDS_IG_A_DATAN<3> LVDSA_DATA3* USBP12N NC_USB_12N 


USBP12P| NC_USB_12P 
LVDS_1IG_A_ DATA _P<0> LVDSA_DATAO Unused 


LVDS_IG_A DATA P<1> LVDSA_DATA1 USBP13N NC_USB_13N 7 
LVDS_IG A DATA P<2> LVDSA_DATA2 USBP13P| NC_USB_13P R2060 
NC_LVDS_IG A DATAP<3> LVDSA_DATA3 unused 









































USBRBIAS* 4 PCH USB RBIAS 
USBRBIAS 





LVDS_IG_A_CLK_N LVDSA_CLK* 
LVDS IG A CLK P LVDSA_CLK 








LVDS IG B DATA N<0> LVDSB_DATAO* 
LVDS_IG_B_DATA_N<1> LVDSB_DATA1* 
LVDS_IG_B_DATA_N<2> LVDSB_DATA2* 
NC_LVDS_IG_B_DATAN<3> LVDSB_DATA3* 





331 AP_PWR_EN 





oc0*/GPIO59 
oc1*/GPIO40 
0c2*/GPIO41 
0Cc3*/GPIO42 
LVDS_IG_B_DATA_P<0> LVDSB_DATAO oc4*/GPI043 
LVDS_IG_B_DATA_P<1> LVDSB_DATA1 0C5*/GPIO9| 
LVDS_IG_B_DATA_P<2> LVDSB_DATA2 oc6*/GPIO10 
NC_LVDS_IG_B_DATAP<3> LVDSB_DATA3 oc7*/GPIO14 











USB_HUB_SOFT RESET I 23 24 
SDCONN_STATE_RST_L 

ENET PWR_EN 

PCH GPIO043_0C4_L 
SDCONN_STATE CHANGE 

PCH GPIO10 0C6_L 

PCH GPIO14 OC7_L 



























































ehOtbads 


TP_LVDS_IG_B_CLKN LVDSB_CLK* 
TP_LVDS_IG_B_CLKP LVDSB_CLK 








PCH _LVDS_IBG LVD_IBG 
NC_PCH_LVDS_VBG LVD_VBG 








R2050° PLACE_NEAR=U1800.B33:2.54mm 


LVD_VREFH 
PLACE_NEAR=U1800 .AF37:2.54mm LVD_VREFL 








TP_LVDS_IG_BKL PWM L_BKLTCTL 
LVDS_IG_BKL_ON L_BKLTEN 
LVDS_IG_ PANEL PWR L_VDD_EN 
NC_LVDS_IG_CTRL_CLK L_CTRL_CLK 
NC LVDS IG CTRL DATA L_CTRL_DATA 
LVDS_IG_DDC_CLK L_DDC_CLK 
LVDS_IG_DDC_DATA - L_DDC_DATA 









































LVDS_IG_ PANEL PWR 





IG_BKL_ON 





PCI_GNT3_L 
PCI_GNT2_L 
PCI GNT1 L 














NOSTUEFF NOSTUFF 


NOSTUFE 
R2052° ReGSS R2054 
ian 
ae 
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PP3V3_ SO PCH  i6 i 





CLK100M 
CLK100M 


PCH GPTOO T7 | pmpusy*/GPIOO U1800 CLKOUT_PCIE6N| 
‘ COUGAR-POINT ae 
CLKOUT_PCIE6P 


FW PLUG DET L A42 | racn1/GPIO1 MOBILE 
FCBGA 


se 33 23 19 8 _JTAG_ISP_TCK 19 GMUX_INT H36 | racn2/GP106 (6 OF 10) CLKOUT_PCIE7N| 


E38 OMIT CLKOUT_PCIE7P 
TACH3/GPIO7 














CLK100M 
CLK100M 














41 19 ODD_PWR_EN_L ac 0 19 18 17 16 PP3V3_SO0_PCH SMC_RUNTIME SCI_L 











(zPu) yoS€2] cero MISC A20GATE 


PCH A20GATE 
NOSTUFF 


R2170 


43 
PCH PECI 1 2 CPU_PECT 1 22 
aad WV mee 





1s _GMUX_INT 








PCH GPTO12 C4 | LAN_PHY_PWR_CTRL/GPIO12 








19 _PCH GPTO15 ({TPU) G2 GPIO15 
PD on audio page 


AUD IPHS SWITCH EN SATA4GP/GPIO16 RCIN* 





PCH _INIT3V3_L 








PCH RCIN L 








R2113* 


10K LPCPLUS_GPIO TACHO/GPIO17 
38 PROCPWRGD 
1/200 
ox 4129 ODD_PWR_EN_L SCLOCK/GP1022 
2019 


R2140 
NOSTUFE 


0 
PCH PROCPWRGD 1 2 CPU_PWRGD 92 
Ta VWVAEROT5 6 R2130 








201 
as PM_THRMTRIP_L_R PM_THRMTRIP_L 





THRMTRIP* 





eed tab ae 





necessary?) ig _PCH_GPTO24 GP1024/MEM_LED 














SMC_SCI_L GPIO27 








ALL RSVD TPs NC-ed per INTEL approval 





ISOLATE _CPU_MEM_L GPIO28 





19 18 17 16 _PP3V3_SO_PCH 





T29_ SW_RESET_L STP_PCI*/GP1IO34 





(NC-ed per Intel NC_GPTO35 GPIO35 NOSTUFF 


R2196'| R2197 


PCH GPIO36 SATA2GP SATA2GP /GP1036 10K 10K 

v6 7 PP3V3_SUS [x /20w aon 3/208 
13 72) JTAG TSP _TCK SATA3GP /GP1IO37 ME ME 
2019 2019 














JTAG_ISP_TDO SLOAD/GP1038 








T29_SW_RESET _L 


R2193* STAG ISP TDI SDATAOUTO/GP1039 SMC_RUNTIME SCI_L 
PCH GPI049_ SATASGP 














WOL_EN PCIECLKROQ6*/GPIO45 





PCH _GPIO46 PCIECLKRQ7*/GPIO46 





FW_PWR_EN SDATAOUT1/GP1048 





19 16 7 PBP3V3_1T29 





ENET_LOW_PWR SATASGP/GPIO49 





PCH _GPIO12 
PCH_GPTO24 9 5 19 SPIROM_USE_MLB GPIO57 
SPIROM_USE 




















PCH _GPTO68_TACH4 TACH4/GPIO68 





PCH _GPTO69_TACHS TACH5/GPIO69 





PCH _GPTO70_TACH6 TACH6/GPIO70 





PCH GPTO71 TACH7 TACH7/GPIO71 








VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF LSC NOSTUF- 


VSS_NCTF R2116° 
VSS_NCTF ee 
VSS_NCTF 1/208 
VSS_NCTF 201 2 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
JTAG_ISP_TDO VSS_NCTF 
FW PLUG DET L 8 e028 | vVSS_NCTF 
FW_PWR_EN 193 VSS_NCTF 


PCH _GPIOO | vss_NCTF 








JTAG ISP_TDI 
PCH _GPIO36_SATA2GP 
ENET_LOW PWR 





















































VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
VSS_NCTF 
NOSTUFF | NOSTUFF q____| vss_NcTF 


R2114* R2115*]} R2117* | vss_nctF 


10K 10K 10K VSS_NCTF 
38 3t 

1/204 / 1/200 @——_** | vss_nctr 
ME ME 

2019 2019 VSS_NCTF 

GPIO15 is e VSS_NCTF INIT3_3v* PCH INIT3V3_L This has internal pull up and should not pulled low. 

PCH _GPIO46 i» 23 e VSS_NCTF THIS SIGNAL IS INTENDED FOR FIRMWARE HUB AND WE ARE NOT USING IT. 


TP38 
VSS_NCTF 
TP37 


2 20,37,7 6 —PP3V3 $5 TS_VSS1 TP39 
eetaasin TS_VSS2 TP40 
TS_VSS3 
TS_vss4 






































R2173'| R2172* 





VSSADAC 
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PPVOUT_G3. 





VCCACLK pin left as NC per DG 


nse 


PP3V3_S5 T1é 


lVCCACLK 


U1800 


COUGAR-POINT 


IVCCDSW3_3 





TP_PPVOUT PCH DCPSUSBYP vi2 


DCPSUSBYP (8 





22 PP3V3_S0_ PCH vcC3_3_ CLK F138 


lVCC3_3_4_ CLK 





VCCAPLLDMI2 pin left as NC per DG y@¥Z3 | 


PPVCCIO_SO_PCH AL29 


lVCCAPLLDMI2 


lVCCIO_12_PLLCLK 





AL24 left as NC per DG y@¥é4 
104 102 22 20 17 16 BPVCCIO_SO_PCH ° AA19 


IDCPSUS_O_CLK 


lVCCASW_3_CLK 





AA21 
AA24 
AA26 
AA27 
AA29 
AA31 
AC26 
AC27 
AC29 
AC31 
AD29 
AD31 

w21 

w23 

w24 

w26 

w29 





IVCCASW_4_CLK 
lVCCASW_5_CLK 
lVCCASW_6_CLK 
I\VCCASW_7_CLK 
lVCCASW_8_CLK 
IVCCASW_9_CLK 
I'VCCASW_10_CLK 
lVCCASW_11_CLK 
lVCCASW_12_CLK 
I'VCCASW_13_CLK 
IVCCASW_14_CLK 
lVCCASW_15_CLK 
I'VCCASW_16_CLK 
I'VCCASW_17_CLK 
lVCCASW_18_CLK 
IVCCASW_19_CLK 
l'VCCASW_20_CLK 
lVCCASW_21_CLK 
IVCCASW_22_CLK 





PCH output, for decoupling only 
PCH DCPRTC 


IDCPRTC 





MIN_NECK_WIDTH=0.2 


1 B26 





PLACE_NEAR=U1800.N16:2.54mm 


PLACE_NEAR=U1800.V16:2.54mm 


‘mm MIN_LINE_WIDTH=0.2 mm 
102 e8 72 71 25 20 14 7 6 PP1V8_SO 


lVCCVRM_O_CLK 





22 _PP1V05_S0_PCH VCCADPLLA F 


IVCCADPLLA 





22 _PP1V05_S0_ PCH VCCADPLLB_F 


I'VCCADPLLB 





PPVCCIO_SO_PCH 


22 20 17 16 





104 102 22 20 17 16 _PPVCCTO_SO_PCH 


lVCCIO_13_CLK 


I'VCCDIFFCLKN_O 





55mA Max, 5mA Idle 


is _PPVCCIO SO PCH 


I'VCCDIFFCLKN_1 
I'VCCDIFFCLKN_2 


lVCCSSC 





PPVOUT SO PCH DCPSST 


DCPSST 





MIN_LINE_WIDTH=0.2 mm 





PLACE_NEAR=U1800.A22:2.54mm 


MIN_NECK_WIDTH=0.2 mm VOLTAGE=3.3V 


NC-ed per DG 


17 16 _PPVCCIO_SO_PCH 


IDCPSUS_1_CLK 
IDCPSUS_2_CLK 


MOBILE 


FCBGA V5REF 


OMiTVecsus3_3_5_GPIO 
VCCSUS3_3_6_GPIO| 
VCCSUS3_3_7_GPIO| 
VCCSUS3_3_8_GPIO| 


vcCC3_3_2_GPIO 
VvCC3_3_3_GPIO 
vcc3_3_1_GPIO 


PCI/GPIO/ 


VCC3_3_0_SATA| 


VCCIO_5_PLLSATA| 


VCCIO_15_SATA3 
VCCIO_16_SATA3 


VCCIO_9_PLLSATA3 


VCCAPLLSATA| 


VCCVRM_1_SATA| 


VCCIO_6_SATA 
VCCIO_7_SATA 
VCCIO_8_SATA| 


CLK/MISC 


VCCASW_2_MISC 
VCCASW_1_MISC 
VCCASW_O_MISC 


VCCIO_0_USB 
VCCIO_1_USB 
VCCIO_2_USB 
VCCIO_3_USB 
VCCIO_4_USB 


VCCSUS3_3_1_USB| 
VCCSUS3_3_2_USB| 
VCCSUS3_3_3_USB| 
VCCSUS3_3_4_USB| 
VCCSUS3_3_9_USB| 


VCCIO_14_PLLUSB| 


V5REF_SUS 


DCPSUS_3_SUS 


VCCSUS3_3_0_SUS 








lVv_PROC_IO 


I'VCCRTC 





7 PPYRTC G3H 





VCCSUSHDA| 





PP5V_SO_PCH_ V5REF 





PP3V3_SUS 








PP3V3_SO_PCH 








AJ2 PP3V3_SO_ PCH 





AF13 








AHI3 | ppvccio sO PCH 
AH14 





AF14 





LAX nc VCCAPLLSATA pin left as NC per DG 


AF11 PP1V8_SO 





AC16 PPVCCIO_SO_PCH 





AC17 
AD17 


T21 PPVCCIO_SO_PCH 


16 17 18 19 


16 17 20 22 





v2i 
T19 





N26 @—PPVCCIO_S0_PCH 





P26 





PP3V3_SUS 


71617 18 19 20 22 











PPVCCIO_SO_PCH 





PP5V_SUS_PCH V5REFSUS 





LANZ Ric NC-ed per DG 


AN24 PP3V3_SUS 


71617 18 19 20 22 





P32 PP1V5_SO 





10 mA Max, 1mA Idle 




















a ee 


PLACE NEAR=U 
PLACE NEAR=U 





716 17 18 19 20 22 46 


4671 


4671 


PPVCCIO_SO_PCH 








1.44 A Max, 474mA Idle 


PPVCCIO_SO_PCH 











TP_1V05_S0_PCH_ VCCAPLLEXP 





PPVCCIO_SO_PCH 





PP3V3_SO_PCH 














IlVCCCORE 
lVCCCORE 


U1800 
COUGAR-POINT 


MOBILE 


lVCCCORE 
IlVCCCORE 
lVCCCORE 
lVCCCORE 
lVCCCORE 
lVCCCORE 
lVCCCORE 
lVCCCORE 
lVCCCORE 
lVCCCORE 
lVCCCORE 
IlVCCCORE 
IlVCCCORE 
IlVCCCORE 
lVCCCORE 


VCC CORE 


IVCCIO_11_PLLPCIE 
IlVCCAP LLEXP 


IVCCIO_17_FDI 
I'VCCIO_18_FDI 


I'VCCIO_19_PCIE 
IVCCIO_20_PCIE 
IVCCIO_21_PCIE 
I'VCCIO_22_PCIE 
IVCCIO_23_PCIE 
IVCCIO_24_ PCIE 
I'VCCIO_25_PCIE 
IVCCIO_26_PCIE 


I'VCCIO_27_DP 
lVCCIO_28_DP 


lvcC3_3_5_PCI 





FCBGA 
(7 OF 10) 


HVCMOS 


DFT/SPI 


VCCALVDS 


VSSALVDS 
OMIT 


VCCTX_LVDS 
VCCTX_LVDS 
VCCTX_LVDS 
VCCTX_LVDS 


VCC3_3_6_HVCMOS 
VCC3_3_7_HVCMOS 
VCCVRM_3_DMI 
VCCDMI_1_DMI 
VCCCLKDMI 
VCCDFTERM| 
VCCDFTERM| 


VCCDFTERM| 
VCCDFTERM| 


VCCSPI 


VCCADAC 


VCCVRM_2_FDI 
VCCAFDIPLL| 
VCCIO_10_PLLFDI 


VCCDMI_O_FDI 


PP3v3 SO PCH 








PP1v8_SO_PCH_ VCCTX_LVDS_F 








PP3V3_S0_PCH 











PP1v8_s0 





PPVCCIO_SO_PCH 





PP1V05_S0O_PCH VCCCLKDMI_F 





PP1Vv8_SO_PCH 





PP3V3_S5 





PP3V3_SO_ PCH VCCA, 





PP1v8_so 





VCCAFDIPLL pin left as NC per DG 


PPVCCIO_SO_PCH 





PPVCCIO_SO_PCH 











16 


6 


17 18 19 20 22 102 


17 18 19 20 22 102 


7 14 20 


7 14 20 


25 71 72 98 102 


25 71 72 98 102 


PCH POWER 


apsie he: |e 
es 
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U1800 


COUGAR-POINT 
MOBILE 


FCBGA 
(9 OF 10) 


vss 
OMIT 
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U1800 
COUGAR-POINT 
MOBILE 
FCBGA 
(10 OF 10) 
vss 


OMIT 
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CRITICAL PCH VCCSUS3_3 BYPASS 
L2406 102 22 20 17 -PP1V8_SO PCH 
(PCH SUSPEND USB 3.3V PWR) 


(PCH USB 1.05V PWR) 
10UH-0.45A R2415 1o4 102 22 20 17 16 PPVCCIO_SO_PCHy 
1271 46 22 20 19 1817 16 7 PP3V3_SUS 7 
PPVCCIO_SO_PCH 1 (YYY) 2 pP1V05_SO_ PCH VCCCLKDMI_R 1 PP1Vv05_SO PCH VCCCLKDMI_F 3 


102 22 20 17 16 -PPVCCIO_SO_PCH 
20 
: MIN_LINE_WIDTH=0. 5MM MIN_LINE_WIDTH=-0,5MM 
Lel0=HE MIN_NECK_WIDTH=0 . 25MM MIN_NECK_WIDTH=0 . 25MM Fy i PLACE_NEAR=U1800.AJ16:2.54mm _ 1 C2446 
VOLTAGE=1.05V VOLTAGE=1.05V C2484 C2413 ‘ | tor 
MAKE_BASE=TRUE | Oo. 1uF | Oo. 1uF 2 ee PLACE_NEAR=U1800.P28:2.54mm 
10% 108 
+¢2411 ven 


10% 
E c 6.3V 
> lev CERM 
XSR X5R 402 
1UF 402 402 
T— 10% 
2 16v 


PLACE_NEAR=U1800.AH13:2.54mm 
sen PLACE_NEAR=U1800.P24:2.54mm 
402 


PLACE_NEAR=U1800.AC17:2.54mm~ 
= PCH VCCSUSHDA BYPASS 
PLACE_NEAR=U1800.V24:2.54mm 


PCH VCCIO BYPASS 












































PLACE_NEAR=U1800.AB36:2.54mm 














71 57 41 32 25 20 16 7 -PP1V5_SO 





CRITICAL 


L2407 
0.1UH 


127 2 20 , _PP3V3_SUS 
1 C2441 02 22 20 17 16 PPVCCIO_ SO PCH 2 
PLACE_NEAR=U1800.P32:2.54mm 2 9;,1UF 
PP1v8_SO PCH 1 (YYY) 2 20 PP1¥8_SO_ PCH VCCTx LVDS_F 
a2 2033 ye ‘- 


> ioe Lepage 1 C2476 
MIN_LINE_t 10. 17 16 _PPVCCIO_ SO PCH CERM 
MIN-NECRS 


1UF 
402 ey 
VOLTAGE=1. 


— 1UF 
CRITICAL 


T— 10% 


: 
Since Weatowi abo aaasuausa By eaey PLACE_NEAR=U1800.P22:2.54mm ost 
_ = : 22.594mm 402 
c2400 1 c2408 t C2416 1 
22UF * 0.01UF 


4.7UF 
20% 10% 20% 
6.3V lev 6.3V 
cerm 2 E ceRM 2 X5R 
805 2 402 402 



























































PLACE_NEAR=U 
PLACE NEAR=U 
PLACE” NEAR=U 


R2450 


PLACE_NEAR=U1800.V1:2.54mm 
PP3V3_SO_PCH PP3V3_¢0 PCH VCCA DAC F 


104 102 22 20 17 16 BPVCCTO SO PCH 104 102 22 20 17 16 _PPVCCIO SO PCH 
MAKE_BASE=TRUE 
MIN_LINE_WIDTH=0.4 MM 


MIN_NECK, H=0.2 MM PCH VCCIO BYPASS 
VOLTAGE=3.3V 


+ PP3V3_S5 
i 




















1 C2434 
—— 1UF 
PLACE_NEAR=U1800.AF34:2.54mm ~]_ 2%, 
2 cERM 
402 
CRITICAL 


PLACE_NEAR=U1800.AF17:2.54mm 
C2450 1 c2451 1 C2455 1 


lour + 0.1UF 0.01UF 423,22,20,19 17,7 § PP3V3_S5 
20% —— 108 108 
; iev 
cERM 
a02 


104 102 22 20 17 16 _PPVCCIO_SO_PCH 
































C2499 + 
0.1urF — RE BYPASS 
PLACE_NEAR=U1800.T16:2.54mm ey a 
PCH VCC3_3 BYPASS aoe 
(PCH PCI 3.3V PWR) 








: CoRE PWR 
iov 44 102 22 20 17 16 BPVCCZO SO PCH ig. ) 
cERM ? 

402 


C2481 c2483 “ebaéo% 
PLACE_NEAR=U1800.AT20:2.54mm 


1UF 1UF 10UF 
10%, p 10%, 20% 
6.3V 6.3V 6.3V 


° CERM CERM CERM 
CRITICAL 402 805, 
1s -PP3V3_S0_PCH 
o4 52.47 a a7 ¢, PP5V SO eet 





























VS5REF Filter & Follower 





L2451 
10UH-0.12A-0.360HM 
1 
tome (PCH Reference for 5V Tolerance on PCT) os saya _PP3V3_S0 PCH PP3V3_S0 PCH VCC3_ 3 CLK R * 20 PP3V3_SO_ PCH VCC3_3 CLK F 
MIN_LINE_WIDTH=0.5 MM MIN_LINE_WIDTH=0.5_MM 
D2400 MIN NECK _WIDTH=0.075 MM MIN_NECK_WIDTH=0.075 MM 
VOLTAGE=3 . 3V , | VOLTAGE=3.3V 
BAT54DW-X-G ; C2453 
SOT-363 


10uF —— 





NEED PWR CONSTRAINT ae 
PP5V_SO_PCH_V5REF 20 22 603 104 102 22 20 17 1s PPVCCIO_SO_PCH 9 
MIN_LINE_WIDTH=0 . 3MM 

MIN_NECK_WIDTH=0. 25MM CRITICAL 
VOLTAGE=5V 

C2439 * MAKE. BASE~TRUE 


PLACE _NEAR=U18 
PP5V_SO_PCH_V5REF os PLACE_NEAR=U18 





2 

















PLACE_NEAR=U1800.P34:2.54mm 





C2428 C2420 1 
22UF 22UF 

















PCH VCCADPLLA Filter 


ee a (PCH DPLLA PWR) 


L249 
10UH-0.12A-0.360HM 
PP3V3_SUS 











PP1V05_SO_ PCH VCCADPLLA_F 
3 
PP5V_SUS 














N_L 0.4 MM 
104 102 22 2017 16 -PPVCCTO SO PCH PP1V05_ SO PCH VCCADPLLA x (YYY) ar 0:2 MM 
PCH VSREF_SUS Filter & Follower MIN_LINE_| 0. 4MM een A 
MIN_NECK 01 2mm 
(PCH Reference for 5V Tolerance on USB) VOLTAGE=1 


C2491* 
D2400 


220UF 
20% 

BAT54DW-X-G 

S0T-363 








1 mA S0-S5 











2.5V 2 
POLY-TANT 
CASE-B2-SM1 
NEED PWR CONSTRAINT PLACE_NEAR=U1800.BD47:2.54MM 
PP5V_SUS_PCH_ V5REFSUS 


PLACE_NEAR=U1800.BD47:2.54MM 

SC EEE weaTas sie CRITICAL = 
eee 
aa 
ease iene 

o PCH VCCADPLLB Filter 

PP5V_SUS_PCH_V5REFSUS 

_SUS_PCH_ a CRrTICaL (PCH DPLLB PWR) 

PLACE_NEAR=U1800.M26:2.54mm 2 














104 102 22 20 17 16 _PPVCCTO_SO_PCH 











L2491 
10UH-0.12A-0.360HM —ppivyos_s0 pcH vCcADPLLB _F 7 C2463 Cc24011 


1UF 
MIN_LINE WIDTH=0.4 MM 
PP1V05_S0_ PCH _VCCADPLLB_R 1(YYY V2 e—4 MIN-NECK— 2 MM . , v es 
MIN_LINE. * : . 2 x 2 
MIN_NECK_ 22 oes NO STUFF Goer 
VOLTAGE=i.05V 


2 G02 
C2493? 
220UF 
20% 
2.5V 
POLY-TANT 
CASE-B2-SM1 
PP3V3_SO_PCH PLACE_NEAR=U1800.BF47:2.54MM 


PLACE_NEAR=U1800.BF47:2.54MM 
+ C2421 


Le ig ae 1 C2423 CRITICAL 
10% 0.1UF 


lev 10% 
XSR iev 
ne PLACE_NEAR=U1800.Ag2:2.54mm ee 






































2 





PP3V3_SO_PCH 

















PLACE_NEAR=U1800.BH29:2.54mm 





17 16 -PP3V3_S0_PCH 





SYNC_MASTER=K91_ YUN SYNC_DATE=08/06/2019 


i‘ PCH DECOUPLING 
1 C2424 iegosecks i PP3V3_ SO PCH 


10% 


» Sem eI . 
Apple Inc is Fi 
= 183 pp : — 
X5R 
ie S ha 
PLACE_NEAR=U1800.V33:2.54 
rer oa NOTICE OF PROPRIETARY PROPERTY: Eran 
. THE INFORMATION CONTAINED HEREIN IS THE eo | 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PACE 
PLACE_NEAR-U1800.1T34:2.54mm I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 24 OF 132 
PLACE_NEAR=U1800.AA16:2.54mm 7 II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART J°"== 
IV ALL RIGHTS RESERVED 22 OF 105 
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PROCESSOR MINI XDP DESIGN NOTE: 


T T: 
ODT AVAILABLE ON JTAG PPivos_s0 45 








1370 68 45 39 35 23 1423 2 PP1Vv05_S0 poe Sepp Ep te See ee 
ae s 
48,46,41,40 3936 35 32,28 26 25,1207 ¢° PP3V3 SQ | PLACEMENT NOTE: 


6 
2°61 57'54°52 51 50 49 





NOSTUEF CRITICAL PLACE TDO TERM NEAR 


| SNB XDP CONN 
R2540 XDP_CONN XDP XDP 


J2500 ' R2510'}'1R2511* 


=D 
DF40C-60DS-0.4V ! ne 


F-ST-SM-HF i /20W a 0 : 





201, . 
PLACE_NEAR=J2500.52:2.54mn¢ f 
CFG<16> 2 f | NEAR=U1000.H59:2.54mm 
CFG<17> CPU_TDO Winnett er ae 
CPU_TDI 
CFG<0> >: 2: 0 CPU_TMS 
CFG<1> CPU_TCK 
CPU _TRST L 

















PLACE_NEAR=U1000-K61':2.54mm 























XDP_CPU_BPM 
XDP_CPY_BPM 
XDP_tPW_BPM 
XDP_CPW_BPM 











CFG<2> 
CFG<3> 








L<3> 














CFG<10> PLACE_NEAR=U1000.H63:2.54mm 


CFG<11> 


CFG<8> 
CFG<9> 











PLACEMENT NOTE: 


PLACE_NEAR=R1841.1:2.54mm PLACE TCK/TDI/TMS/TRST* 
CFG<5> P TERM NEAR CPU 


4 | 
cre<12> R2564 5, 1 veo PDP-FPYLCEG OBSDATA_B<0> 


crG<13> R2565 is = ee OBSDATA_B<1> 
cFG<14> R2566 3 XPPoCPU_CFG 


cre<15> R2567_; xpp_cPu_cre OBSDATA_B<2> 


OBSDATA B<3> 


CFG<4> 





























CFG<6> : ITPXDP_CLK100M_P CON] 2 
CFG<7> 








PLACE_NEAR=R1840.1:2.54mm 





CPU_PWRGD. HOOKO 
CPU PWRBIN L HOOK1 


LTPCLK/HOOK4 CPU_CLK100M_P 
ITPCLK#/HOOKS CPU _CLK100M N ITPXDP_CLK100M N 
vcc_OBS_CD 

RESET#/HOOK6 92 XDP_CPURST_L 
DBR#/HOOK XDP_DBRESET_L 











92 19 10 CIN> CPU_PWRGD ss 





VCC_OBS_AB @ 
CPU_CFG<0> HOOK 


PLACE_NEAR=U4900.P17:2.54mm VR_READY HOOK 


a5 23.17 OOTP} PM PWRBIN L 5s LAA\\2 1/200 
c 


PLACE_NEAR=U1000.B57:2.54mm r SMBUS_PCH_ CLK 





























NOTE: XDP_DBRESET_L pulled-up to 3.3V on P. a 2 PLT_RST_CPU_BUF_L <M] 9 25 

TD: XDP_CPU_TDO 
XDP_CPU_TRST_L 

XDP_CPU_TDI 

TM, XDP_CPU_ TMS 
sei XDP_PRESENT# Ss, aa 
R2504 , PLACEMENT NOTE: , PLACE|NEAR=U180).K5:2.54mm 
330 PLACE IDO TERM NEAR 


147 PM_PCH_ SYS_PWROK sel 2_1/20W > 
9 on N\)\ 222 517S0774 7 1 PCH XDP CONN xDP, 
Me a 1 R2550 


201 
il 51 
53 
1/200 


ME 


' 
PLACE_NEAR=J2550.52:2.54mm 2015 
' 


SMBUS_PCH_ DATA 





PLACE_NEAR=U1000.G3:2.54mm 

















AL SR AARAAE TRG ORC SES aR eae? 


COODOODDDVDOVOOVDODOOACOOADAOOOAOO0O0O0O000 


DODDODDDDADVDADDAODVDAODDDAOADADOND00000 
Horse PHT TT IT TT TT ITT 


CPU_CFG<0> ss LAA \ 20H XDP_CPU_TCK 





PP1y05 SUS 






































XDP_PCH_TDO 
XDP_ PCH TDI 
XDP_PCH_ TMS 
XDP_PCH_TCK 














XDP 


PCH MINI XDP 
R2556° 


72 71 56 48 46 29 25 24 22 20 19 177 6 _PP3V3. a2 
104 102100 91 86 83 73 ny 
1/20W 
ME 
CRITICAL 2019 


XDP_CONN 
J2550 PLACE_NEAR=U1800.33:2.54mm = 


DF40C-60DS-0.4V 
F-ST-SM-HF PLACE_NEAR=U1800.P8:2.54mm 











PLACE_NEAR=U1800.K12:2.54mm 





XDP 


R2582 
pen eEreNs ie Oe coc) TP XDP PCH OBSFN A<0> 
5% 1/20wW 
~ OD mE V\V\V 26 TP_XDP_PCH OBSFN_A<1> 


XDP 
PLACE_NEAR=U1800.A14:2.54mm R2580 
0 





[e) 
[e) 


0 
XDP PCH ISOLATE CPU MEM L 19 28 
E 20r 
PCH GPIOO PLACEMENT NOTE: 


PLACE TCK/TDI/TMS/TRST* 
TERM NEAR’ PCH 

















GPIO46 
USB_HUB_SOFT_RESET_L 2 USB_HUB_SOFT_RST_L 
~ OD 7 t 





Oo 
XDP_FW_CLKREQ_L FW_CLKREQ_L 
XDP_AP_CLKREQ_L 











XDP. 
PLACE_NEAR=U1800.K20:2.54mm R2586 SDCONN_STATE_RST_L 


SDCONN_STATE_RST_L wu ZL ENET_PWR_EN 
J >. S& 21/20W 
“ mE VV\26t 


XDP. TP_XDP_PCH_ OBSFN_B<0> 
PLACE_NEAR=U1800.C16:2.54mm R29587 
0 











Oo 
DP_AUXCH_ISOL AP_CLKREQ_L CON] 6 3 
SATARDRVR_EN 














TP_XDP_PCH_OBSFN_D<0> 
TP_XDP_PCH_OBSFN_D<1> 





TP_XDP_PCH_ OBSFN_B<1> 





ENET PWR EN 








GPIO043_0C4_ L 
PLACE_NEAR=U1800.A16:2.54mm PCH _SDCONN_DET_L 


PCH _GPIO36_SATA2GP 
JTAG_ISP_TCK 





PLACE_NEAR=U1800.U2:2.54mm 











SDCONN_STATE_CHANGE 





GPIO10_OC6_L 
GPTO14_O0C7_L 








XDP_PCH AUD IPHS SWITCH EN 2 AUD IPHS SWITCH EN ¢yyqie «2 
_p PCH GPIO049_ SATA5GP 





PLACE_NEAR=J2550.39:2.54mm 





TTPCLK/HOOK4 TP_XDP_PCH_ HOOK4 

ITPCLK#/HOOKS TP _XDP PCH HOOKS 

vCC_OBS_CD 

RESET#/HOOK6 XDPPCH PLTRST L 1K series R on PCH Support P. 28 
DBR#/HOOK XDP_DBRESET L 








ose 73 45 CTW ALL _SYS_PWRGD x 2 PCH S5_ PWRGD OKO 
PCH PWRBIN L HOOK1 

PLACE_NEAR=U4900.P17:2.54mm VCC_OBS_AB @ 
TP_XDPPCH_HOOK2 HOOK 
TP _XDPPCH HOOK3 HOOK 














a5 2317 OT} PM PWRBIN L 








NOTE: XDP_DBRESET_L pulled-up to 3.3V on P. 28 
TD. XDP_PCH_ TDO 
TP_XDP_PCH TRST_L 


XDP_PCH TDI 2 SYNC MASTER=K91_ MLB SYNC_DATE=10/17/2019 


ca ee : CPU & PCH XDP 


XDP PN BAMBI TT 
517S0774 Boiae Apple Inc. — 
2 oe 
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SMBUS_PCH 
SMBUS_PCH. 











XDP_PCH_TCK 





PAL IGLARAMESIRCOR CSRS OR GSES: 


[ooo ono emeon em omen omen enon en omen enon on ene men emen en onene) 
seer ee Ug a 





DDDDADDDDADDDNDDDADDAODAODAOAVDDDODAOO000 
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L2600 BOM GROUP BOM OPTIONS 
FERR-120-OHM-1.5A 


31,29 29.28 24 36.8 ‘“ L(YYY 12 PPUSB HUB1 VDDPLL3V3 RUE NS EBEM HUB1_NONREM1_0, HUB1_NONREMO_0 


0494 MIN LINE WIDTH=0.4MM 
0402 MIN_NECK_WIDTH=O : 2MM HUB1_1NONREM HUB1_NONREM1_0, HUB1_NONREMO_1 
VOLTAGE=3. 3V 


1C2600 |}: C2601 C2602: HUB1_2NONREM HUB1_NONREM1_1, HUB1_NONREMO_0 


HUB1_3NONREM HUB1_NONREM1_1, HUB1_NONREMO_1 
































e BP3V3_ S3 4 a4 24 25 29 30 32 HUB2_ALLREM HUB2_NONREM1_0, HUB2_NONREMO_0 


50 54 55 73 a8 


x C2 611 1C2613 |:C2614 HUB2_1NONREM HUB2_NONREM1_0, HUB2_NONREMO_1 


HUB2_2NONREM HUB2_NONREM1_1, HUB2_NONREMO_0O 























L2601 
FERR-120-OHM-1.5A 
Pemeiene 31 (0) (8) (a ae @2PUSB HUBI1 VDDA3V3 402 402 HUB2_3NONREM HUB2_NONREM1_1, HUB2_NONREMO_1 
0402 saves LINE_WIDTH=Q0 . 4MM = = = — — 
MIN_NECK_WIDTH= 

3.3 
1C2605 |: C2606 C2607: C2609 2) .C261.0°1) VOrAGE sav PRR URL DD IVS NON_REM1 NON_REMO DESCRIPTION 


MIN_NECK_WLIDTH=0 : 2MM 
VOLTAGE=1 .8V 1C2617 All ports are removable 
PPUSB_ HUB1 VDDIVSPYL Port 1 is non removable 
MIN_LINE WIDTH=0. 4MM : 

MIN_NECK_ WEDTH=0 tes Port 1 and 2 are non removable 


NOETAGEE Ti: 1 C2615 ? 402 3 Port 1, 2, and 3 are non removable 


BOM TABLE 


PART# DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION 


























































































































CRITICAL 
Y2600 
SM. 
24.000MHZ-16PF 























vpp33PLLL 36 
vpD33CRL15 
vpp1sPLuL 34 








CRITICAL 

















Heene 33880720 SMSC USB2514 U2600,U2650 CRITICAL | USBHUB_2514 

3 USX2061 33880824 SMSC USB2514B U2600,U2650 CRITICAL | ysBHUB_2514B 

HUB1_NONREM1_1 HUB1_NONREMO_1 402 ay USB_HUB1 TEST il _|rest USBDN1_DM/PRT_DIs_m1|_ 2 USB _T29A 
a _ a ~ Le OMIT 2 

R2601?! 1R2603 uelee ;s » USB_HUB RESET L26 dresere USBDN1_DP/PRT_DIS_P1 USB T29A 


402 
3 USB_ IR N 
CRITICAL USB_HUBI1 XTAL1 33 _|xrani/cLKIN ie rae aa ae eee ii USB IR P IR Receiver 


2 S_P2 
USB HUB1 XTAL2 32 |yraro USBDN2_DP/PRT_DIS_P 














T29 unused USB port, only has pull up 33880721 SMSC USX2061 U2600,U2650 CRITICAL | ysSBHUB_2061 
























































USBDN3_DM/PRT_Dos_M3{_©& USB_EXTB 
USBDN3_DP/PRT_DIS_P3|_ 7 USB_EXTB 





USB_HUB1 NONREMO 28 _|susp_rnp/LOCAL_PWR/NON_REMO External B 








USB_HUB1 NONREM1 22 _|spa/smBDATA/NON_REM1 





USBDN4_DM/PRT_D1s_m4{_& USB_EXTC 
USB HUB1 CFG SELO 24 |sci/smBcLK/cFG_SELO USBDN4_DP/PRT_D1s_P4| 2 USB_ EXTC <ED 3 





External C 








HUB1_NONREM1_0 HUB1_NONREMO_O 
R2602* 'R2604 USB HUB1 CFG SEL1 25 ys tNpD/cFG_SEL1 PRTPWR1 TP USB HUB1 PRTPWR1 

PRTPWR2 NC_USB_ HUB1 PRTPWR2 

1 PRTPWR3 NC_USB_ HUB1 PRTPWR3 PP3V3_S3 6,798 18,24 25 29 20 32 32 48 4950 54 55 

R2607 PRIPWR4 NC_USB HUB1 PRTPWR4 























ocsi1* TP USB HUB1 OCS1 : 
ocs2* NC_USB_HUB1 OCS2 Bz 620 
ocs3* USB EXTB OC L 35 


6e546 USB EXTC OC L Melee 


2402 


























RBIAS USB_HUB1 RBIAS 








CRITICAL 104 102°100 91 8 








VBUS_DET USB _HUB1 VBUS DET 12 11 56 48 46 29,25 23,22 20.29.27.) ¢ PP3V3 


FERR-120-OHM-1.5A USBUP_DM USB _HUB1 UP N gprs = |*R2600 F 
so,29 25 24 1304 #%, PP3VB_ S39 Pm: 1 (a fs Be: PPUSB_HUB2 VDDPLL3V3 Gssue pe USB_HUB1 UP Pepi 3 12 IR2641 











—MIN_LINE_WIDTH=0 


e402 MIN -NECK_ WIDTH= 0: Seat LOK 
VOLTAGE=3.3' (SYM-VER1) THRML_PAD 


1 1 1 240 R2642* iyi 6H 
C2650 |: C2651 C2652 LOOKS 2402" 


73°55 54°80 49 48°32 31 





























1/16W 
MP-LE 


402 E 
BP3Vv3 53 . 6,798 18,24 25 29 30 31 32 48 49 50 54 55 2 ¢_USB_HUB RESET USB HUB RESET L 


4 USB_HUB RESET L 
1C2661 * 2663 + C2664 























L2651 
FERR-120-OHM-1.5A 


£ (YYY) ca @PPUSB_ HUB2 VDDA3V3 


0402 Pan LINE_WIDTH=0. Bi 
MIN_NECK_WIDTH=0. 


1C2655 |: C2656 C2657! C2659} C2660 2] VOUTAGES .3V ERO SR HUBS vpD ye 
: 0.1UF : MIN-NECK—WIDTH=0 : _| 
iby 5 ut VOLTAGE=1 . 8V 
X7R-CERM + PPUSB HUB2 VDDIV8P4L 6. 3V 
Ape MIN LINE WIDTH=0. 4 : 2 CERM-XSR 
MIN NECK WEDTH= 


VOLTAGE=1 . . 1C2665 






































































































































CRITICAL 
Y2650 


SM-2 














vpp33L 23 


24.000MHZ-16PF D2600 
soD-523 


CRITICAL CRITICAL HUB _ SOFT RESET L 22 


: IN 
C2669? C2670 u2ee° BATSAxv2T1 


USX2061 
HUB2_NONREM1_1 HUB2_NONREMO_1 oii py USB_HUB2 TEST 1} jrest OMIT USBDN1_DM/PRT_DIS_M1 : ee oe - <ED°** Bluetooth 
1R2653 Heep 5% » USB_HUB RESET 126 |neser USBDN1_DP/PRT_DIS_P1 EDs 
a ioe 2_DM/PRT_DIs_m2|_ 3 USB TPAD 
CRITICAL USB_HUB2 XTAL1 33 |yrarisciKin USBDN2_] _DIS_ 


USB_ TPAD 
USB HUB2 XTAL2 32 |yraro USBDN2_DP/PRT_DIS_P2 




















VvDD33P LLL 3& 
vDD33CR 
vpp1sPLuL_34 












































Trackpad/Keyboard 











USBDN3_DM/PRT_Dos_M3{_©& USB _ EXTA 
USBDN3_DP/PRT_DIS_P3|_ 7 USB_EXTA 





USB_HUB2 NONREMO 28 _|susp_1nD/LOCAL_PWR/NON_REMO External A 








USB_HUB2 NONREM1 22 _|spa/smBpaATA/NON_REM1 








USBDN4_DM/PRT_D1s_mM4|_ 8 USB EXCARD <ED 3,2 


USB HUB2 CFG SELO 24 |sci/smBcLK/CFG_SELO USBDN4_DP/PRT_D1s_p4|_ 9 USB EXCARD D+ = Were Card/Express Card 


HUB2_NONREM1_0 HUB2_NONREMO_0O 
R2652! 2654 USB _HUB2 CFG SEUL1 25 |ys tnp/crG_sEti PRTPwRi|_12_ TP USB HUB2 PRTPWR1 

PRTPWR2|_16 NC USB HUB2 PRTPWR2 

1 PRTPwR3|_18 NC USB HUB2 PRTPWR3 PP3V3_S3 6.798 18,24 25 29 30 32 32 48 49 50 54 55 

R2657 pRTPwR4|_20_ NC USB HUB2 PRTPWR4 


ocsi*h13_ TP USB HUB2 OCS1 : 
ocs2*hi7_ NC USB HUB2 OCS2 R2670 
ocs3*h12 USB_EXTA OC L ‘ 5 san me = = as = °K . oMne 


ocs4*21 EXCARD OC _L _ 
retas|_35 USB HUB2 RBIAS ; USB HUBS 


———— = 

ee 7 ae ee ais re 
CRITICAL Apple Inc. 

USBUP_DM| USB _HUB2 UP _N ED = R2650 p <a 


USBUP_DP USB HUB2 UP Pept is 
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(SYM-VER1) THRML_PAD 
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Platform Reset Connections 


Unbuffered R2881 — LPCPLUS RESET L oes 


33 
PLT _ RESET _L 2 LPCPLUS RESET L 58 aad 
(D> wake _BASE=TRUE + WAN, HES SRSEETROE [OUT «© 25 47 58 95 








PCH Reset Button Ethernet WAKE# Isolation 


SMC LRESET L 





PP3V3_ ENET 








392, 300,9h082.°8,°9 | PP3V3_ SO 
1 
R2895 CRITICAL i 
R2830 
aoe Q2830 : 10K 


SSM3K15FV _>—W75 38 ew 


SOD-VESM-HF MF-LF 
as 2402 


0 
ih XDP_DBRESET L PM SYSRST_L on 
o2 23 20 [IN> * cps" PCIE WAKE L al AT ssos ENET WAKE L — ENET WAKE L 
3 MAKE_BASE=TRUE = 


Kt 





PCA9557D_ RESET L 


























OMIT 1K 
*R2897 XDPPCH PLTRST L 
0 





5% 
i/16wW 
ME-LF 

2402 


SILK_PART=SYS RESET GMUX_RESET_L 
| MAKE_BASE=TRUE 


GMUX_RESET L 








ENET_MEDIA SENSE ISOLATION CIRCUIT 


PLACE_NEAR=U1800.N32:5mm 
R2810 





12K 58 
36 (iD ENEL MEDIA_SENSE Ny @NEL MEDIA_SENSE_RDIV {OD *« 


402 MP-LE 1/16W 








PLT RESET L 
Series R is R4283 





CRITICAL 
SSM6N37FEAPH, 


Q2810 * 


SOT563 


55 54 50 49 48 32 31 30 29 2418 87 6 
i64°88 








R2811° 


100K 
a 


R2855 my Buffered 


CLK33M PLACE_NEAR=U1800.N52 LAKA2 CLK33M 














Note: Based on K91/K92 layout, ENET,AP and BKLT are moved to Buffered reset. 











1/20W 
MF 
=01800.P53 CRITICAL 
CLK33M_ LPCPLUS R ita nn a = CLK33M_ LPCPLUS 7 SSM6N3 7FEAPH MC74VHC1G08 


SC70-HF 
eee 2gi PLT RST BUF Ly 
PLACE_NEAR=U1800.P46 R2857 + 2 MAKE_BASE=TRUE 


CLK33M_ GMUX_R 25 1s — LPC CLK33M GMUX R INNA CLK33M kh 1R2880 PLT RST BUF L 
— MAKE_BASE=TRUE [-+ Series R is R3803 











PLT RST BUF L 























1/20W 








201 3 
PLACE_NEAR=U1800.P48 22 R2882 


CLK33M_ PCIOUT CLK33M 2 ENET RESET L R 























AP_ RESET L 





System RTC Power Source & 32kHz / 25MHz Clock Generator 


VDDIO_25M_A: SB power rail for XTAL circuit. 
VDDIO_25M_B: Ethernet power rail for XTAL circuit. 
VDDIO_25M_C: T29 power rail for XTAL circuit. 75 64 6353 a8 47 a6 45 44 a2 76 PP3V42_ G3H a depois Buffered CPU reset 


1of : es 8 PP3V3_SO 
32°5 fe 
NOTE: VDD_25M must be powered if any VDDIO_25M_x is powered. 





BKLT PLT RST L 








Coin-Cell: VBAT (300-ohm & 10uF RC) 
No Coin-Cell: 3.42V G3Hot (no RC) CRITICAL 


Se aise aiieae aig: on25 ta Fe PE SVIC85 5 YA Ad 
$3474929188 30 22 43 33 L4LV 1G07 
4 


Coin-Cell & G3Hot: 3.42V G3Hot 
2g3 PLT RST CPU BUF L — PLT RST CPU BUTispty 20 








Coin-Cell & No G3Hot: 3.3V S5 ae — 
No Coin-Cell: 3.3V S5 polices hae 
GreenClk 25MHz Power 337 , PP3V3 No bypass necessary VETO voltage: divider on CPU. page 























Ethernet XTAL Power 137136 25 7 PP3V3 
SB XTAL Power 102 68 72 71 20 14 7 6 PP1V8 APN: 359S0178 
T29 XTAL Power ss 35 34 3319 16 7 PP3V3 





8 





























VBAT and +V3.3A are 
internally ORed to 


C2822 1 C2820 1 create VDD_RTC_OUT. 
0.1UF 0.1UF U2800 +V3.3A should be first 
SLG3NB148V available ~3.3V power 


TOFN 
CRITICAL to reduce VBAT draw. 


vpDI0_25M_A 32KHz_aAL 12 yy SYSCLK CLK32K 
VDDIO_25M_B 
VDDIO_25M_C 25MHZ_Al => SYSCLK_ CLK25M_SB 

0 25MHz_BL 8 ~_ SYSCLK CLK25M_ ENET 
SYSCLK_ CLK25M_X2 AN; SYSCLK CLK25M_ X2_R 3] x2 25MHZ_C > SYSCLK_ CLK25M_ T29 (OD = R2800 


% NO STUFF a PPVRTC_G3H 1 16 17 20 0 
1 2 SYSCLK_ CLK25M_ ENET ,, = = 
~ CRITICAL /16w "R2806 Shih WreNONE RTC Pewee AN 3 SYNC MASTER=K91_ MLB SYNC_DATE=06/29/201q 
1M 


sao act naabiseceanas oND, aD. Me Chipset Support 


us F Spey 5 By 57-N 7 aCe 8) U1) 1 TT 
cud | a Pf 

‘ SYSCLK _CLK25M X1 °E « Apple Inc. — 

NOTE: 30 PPM crystal required © Pe asl 
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Page Notes 





Power aliases required by this page: 


~ =PP1V5_SO_MEM_A 


PPSPD_SO_MEM_A (2.5 - 3.3V) 





Signal aliases required by this page: 


I2C_SODIMMA_SCL 





BOM options provided by this 


(NONE) 











72 67 29 22 7 PPIVS_S3 


DDR3 DECOUPLING AND GND RETURN CAPS (SPACE 


EVENLY AT CONNECTOR) 





PLACE_NEAR=J2900.75:2.54mm 


CKE<0> 























PLACE_NEAR=J2900.75:2.54mm 





























































































































= 
© CKEO CREIO. 





BA<2> 


CKE<1> 


PLACE_NEAR=J 
PLACE NEAR=J 


-54mm PLACE _NEAR=J. 
-54mm PLACE _NEAR=J. 


a0 » PPOV75_S3_ MEM VREFDQ A 


mm PLACE _NEAR= 
mm P 


LACE_NEAR= 








Lo vpD vpD Oo 


A<15> 





Lo xe ~J2900 50 





A<12> 


A<14> 





© BA2  y-rtT-THB Al4g 


Lo vpp vpD oO 
© A12/BC* Allo 





A<9> 


A<11> 

















PLACE_NEAR=J. 
PLACE _NEAR=J 











O VSS 
© DOO 





© DOL 





Lo vss 











© A? A719 





A<8> 


A<7> 





Lo vpD vpD oO 





A<5> 


A<6> 





© AB REQ 
© AS A4g 





A<3> 


A<4> 
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Lo vpD VDD 





A<1> 


A<2> 





© A3 A209 





CLK_P<0> 


A<0> 





© Al AVG 


Lo vpp vDD Oo 
© CKO CK19 





CLK _N<0> 


CLK _P<1> 





DDR3-—SODIMM-DUAL-K6 


CO CKO* CK1*69 





A<10> 


CLK _N<1> 





Lo vpp vpD Oo 





BA<0> 


BA<1> 





© A10/AP BA1O 
© BAO RAS*©O 





RAS_L 





Lo vpD vpD Oo 
© WE* S0*6 





CS_L<0> 








ODT<0> 





© CAS* ODTI9 


lo vpD vod Oo 
© A13 ODT19 





OpT<1> 





© Si* NC O4 





=MEM_A_DQ<32> 


© VDD VDD O 











|_o TEST VREFCAO, 








© VSS VSSO 
CO DQ32 DOQ369 





=MEM_A_DQ<33> 


=MEM_A_DQ<36> 





© DO33 DQ379 





=MEM_A_DQS_N<4> 


MEM_A_DQ<37> 





Lo vss vss oO] 





=MEM_A_DQS_P<4> 





© DaS4* DM49 





=MEM_A_DQ<34> 


© DOS4 vss o4 
Lo vss DQ386 


A_DQ<38> 








© DQ34 DOQ399 





=MEM_A_DQ<35> 


A_DQ<39> 








=MEM_A_DQ<40> 


© DO35 vsso4 


A_po<44> 





lo vss DQ449 
© bO40 DO456 





=MEM_A_DQ<41> 


A_DQ<45> 





© D241 vss o4 





Lo vss DOS5*o 


=MEM_A_DQS_N<5> 











=MEM_A_DQ<42> 


=MEM_A_DQS_P<5> 





1 DMS DOS5go 


lo vss vss o4 
© DO42 DQ466 





=MEM_A_DQ<43> 


=MEM_A_DQ<46> 





© D243 DO4769 





=MEM_A_DQ<48> 


=MEM_A_DQ<47> 





lo vss vss o4 





=MEM_A_DQ<49> 


=MEM_A_DQ<52> 





© DQ48 DQ529g 





=MEM_A_DQS_N<6> 


=MEM_A_DQ<53> 





© DQA4I DOQ539 


lo vss vss o4 
© bOS6* DM69 





=MEM_A_DQS_P<6> 





© DaS6 vss o4 





=MEM_A_DQ<50> 


=MEM_A_DQ<54> 








lo vss DQ549 





=MEM A DO<51> 


=MEM_A_DQ<55> 








© bQ50 DQ556 
© DESL vss o4 





=MEM_A_DQ<56> 


lo vss DQ609 


=MEM_A_DQ<60> 


<2> 


© DMO 


lo vss 
© DQ2 





<3> 


© DO3 





<8> 


lo vss 





<9> 


© DOB 
© D2? 





=MEM_A_DQS_N<1> 


lo vss 





=MEM_A_DQS_P<1> 





=MEM_A_DQ<10> 


© DOS1 


lo vss 
© DQ10 





=MEM_A_DQ<11> 


© DQ11 





=MEM_A_DQ<16> 


lo vss 





=MEM_A_DQ<17> 


© DQ16 





=MEM_A_DQS_N<2> 


© DQ1T7 
Lo vss 





=MEM_A_DQS_P<2> 





=MEM_A_DQ<18> 


<Q DQS2 


Lo vss 
© O18 





=MEM_A_DQ<19> 


© DQ19 





=MEM_A_DQ<24> 


lo vss 





=MEM_A_DQ<25> 


© DQ24 





© DQ25 


lo vss 
© DM3 








=MEM_A_DQ<26> 


lo vss 





=MEM_A_DQ<27> 


CO DQ26 





© O27 
lo vss 


(© VREFDO VSSQ. 


© DOS1* 


© DOS2* DM29 





PLACE_NEAR: 
PLACE NEAR: 


=MEM_A_DQ<4> 





D449 
DO59 


=MEM_A_DQ<5> 





CRITICAL 
VSSo4 


MEM_A_DQS_N<0> 





DQSO*o 


=MEM_A_DQS_P<0> 





T2900 oreo? 


F-RI-THB  ygg oo 
DQbG 


=MEM_A_DQ<6> 





DO79 


=MEM_A_DQ<7> 





vss o4 


IEM_ A DO<12> 





DQ129 
DQ139 


=MEM_A_DQ<13> 





vss o4 
DM19 
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MEM_RESET_L 





RESET*69 


vss o4 
DQ149 


=MEM_A_DQ<14> 





DDR3-SODIMM-—DUAL-K6 


DQ159 


=MEM_A_DQ<15> 





vss O4 


=MEM_A_DQ<20> 





DOQ20g 


=MEM_A_DQ<21> 





DQ219 
vss O4 





vss O4 








DQ229 
DOQ239 


=MEM_A_DQ<23> 





vss O4 
DQ286 


=MEM_A_DQ<28> 





=MEM_A_DQ<29> 





DO299 


vss O4 
DOS3*o 


=MEM_A_DQS_N<3> 





DOS39 


=MEM_A_DQS_P<3> 





vss o4 


=MEM_A_DQ<30> 





DQ309 


=MEM_A_DQ<31> 





DQ3169 
vss o4 




















PPOV75_S3_MEM VREFCA_A 


516-0229 











=MEM_A_DQ<57> 


=MEM_A_DQ<61> 





© DASE Deb61g 





© DO57 vss o 
lo vss DOS7*o, 


=MEM_A_DQS_N<7> 











© DM7 DOST9g 








=MEM_A_DQ<58> 


=MEM_A_DQS_P<7> 





Lo vss vss o4 





=MEM_A_DQ<59> 


=MEM_A_DQ<62> 














© DQS8 DQ62g 





MEM_A_SA<0> 


=MEM_A_DQ<63> 





© DQSI DQ63g 


Lo vss vsso4 
© SAO EVENT*9 





MEM_EVENT_L 





(© VDDSPD SDAO, 
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MEM_A_SA<1> 


SMBUS PCH DATA 


{OUT 22 








“R2941 


10K 

55 

1/16W 

ME-LF 
2 402 


SMBUS_PCH_CLK 


KET § 16 23 28 30 32 41 48 62 89 95 





© SAl SCLO 





CONT] © 26 23 28 30 22 41 48 62 89 95 


PPOV75_SO_DDRVTT 





© VIT VITO 























516-0229 
SPD ADDR=0xA0 (WR) /OxA1 (RD) 









































"Factory" (top) slot 


SYNC_MASTER=K92_ YUN 


SYNC_DATE=06/14/2019 


“DDR3 SO-DIMM Connector A 


Apsie ine: 
Se 
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CPU CHANNEL A DQS O -> DIMM A DQS 0 CPU CHANNEL B DQS O -> DIMM B DQS 0 


MEM_A_DQS_N<0> MEM_A_DQS_N<0> 26 27 93 93 28 27 11 MEM_B_DOS_N<0> MEM_B_DQS_N<0> 
MEM_A_DQS_P<0> aie =MEM_A_DQS_P<0> , 92 28 27 11 MEM_B_DOS_P<0> eeaiaaal MEM_B_DQS_P<0> 


MAKE_BASE=TRUE 














MEM_A_DOQ<7> =MEM_A_DOQ<7> MEM_B_DQ<7> =MEM_B_DOQ<7> 
MEM_A_DOQ<6> asamp bates =MEM_A_DQ<6> ; MEM_B_DQ<6> cies amare =MEM_B_DQ<6> 
MEM_A_DQ<5> =MEM_A_DOQ<5> ‘ MEM_B_D9Q<5> =MEM_B_DQ<5> 
MEM_A_po<4> IEM_A_DQ<4> MEM_B_DQ<4> =MEM_B_DQ<4> 

IEM_A_DO<3> MEM B_DO<3> 
=MEM_A_DQ<2> z MEM_B_DQ<2> 
=MEM_A_DOQ<1> MEM_B_DQ<1> 
=MEM_A_DOQ<0> MEM_B_DQ<0> 


MAKE_BASE=TRUE, MAKE_BASE=TRUE 
CPU CHANNEL A DQS 1 -> DIMM DQSsS 1 CPU CHANNEL B DQS 1 -> DIMM Des 1 

MEM_A_DQS_N<1> =MEM_A_DQS_N<1> MEM_B_DQS_N<1i> =MEM_B_DQS_N<1> 
MEM_A_DQS_P<1> =MEM_A_DQS_P<1> 3 MEM_B_DQS_P<1> =MEM_B_DQS_P<1> 


MAKE _BASE MAKE_BASE=TRUE 














MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


MEM A _DO<3> 


MEM_A_DQ<2> 
MEM_A_DOQ<1> 


MEM _B DO<3> 


=MEM_B_DQ<2> 
=MEM_B_DQ<1> 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


MEM_A_DQ<0> =MEM_B_DQ<0> 














MAKE_BASE MAKE_BASE=TRUE 








MEM_A_DQ<15> 
MEM A _DO<14> 
MEM_A_DQ<13> 
MEM_A_DQ<12> 
MEM A DO<11> 


MEM_A_DQ<10> 
MEM_A_DQ<9> 


=MEM_A_DQ<15> MEM_B_DQ<15> =MEM_B_DQ<15> 
=MEM A DO<14> MEM B_ DO<14> 
=MEM_A_DQ<13> MEM_B_DQ<13> 
=MEM_A_DQ<12> MEM_B_DQ<12> 
=MEM A _DO<11> MEM B_ DO<11> 
=MEM_A_DQ<10> a MEM_B_DQ<10> 
=MEM_A_DQ<9> MEM_B_DQ<9> 
=MEM_A_DQ<8> MEM_B_DQ<8> 


MAKE_BASE-TRUE, MAKE_BASE=TRUE 
CPU CHANNEL A DQS 2 -> DIMM DQS 2 CPU CHANNEL B DQS 2 -> DIMM DOS 2 
MEM_A_DQS_N<2> =MEM_A_DQS_N<2> MEM_B_DOQS_N<2> =MEM_B_DOQS_N<2> 


MAKE_BASE MAKE_BASE=TRUE 
MEM_A_DQS_P<2> =MEM_A_DQS_P<2> 2 3 11 MEM_B_DQS_P<2> =MEM_B_DQS_P<2> 


MAKE_BASE = MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM B_DO<14> 
=MEM_B_DQ<13> 
=MEM_B_DQ<12> 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM B_DO<11> 
=MEM_B_DQ<10> 
=MEM_B_DQ<9> 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


MEM_A_DQ<8> =MEM_B_DQ<8> 




















MEM_A_DQ<23> 
MEM A _DO<22> 
MEM_A_DQ<21> 
MEM_A_DQ<20> 
MEM_A_DQ<19> 
MEM_A_DQ<18> 
MEM_A_DQ<17> 
MEM_A_DQ<16> 


IEM_A_DQ<23> MEM_B_DQ<23> 
=MEM A _DO<22> MEM B_DO<22> 
=MEM_A_DQ<21> a MEM_B_DQ<21> 
=MEM_A_DQ<20> MEM_B_DQ<20> 
=MEM_A_DQ<19> MEM_B_DQ<19> 
=MEM_A_DQ<18> 4 MEM_B_DQ<18> 
=MEM_A_DQ<17> MEM_B_DQ<17> 


=MEM_A_DQ<16> MEM_B_DQ<16> 
MAKE_BASE=TRUE, MAKE_BASE=TRUE 


CPU CHANNEL A DQS 3 -> DIMM DOS 3 CPU CHANNEL B DQS 3 -> DIMM DOS 3 
MEM_A_DQS_N<3> =MEM_A_DQS_N<3> MEM_B_DOQS_N<3> =MEM_B_DQS_N<3> 


MEM A DOS P<3> =MEM A DOS P<3> MEM B DOS P<3> =MEM B DOS P<3> 
MAKE _BASE E MAKE_BASE=TRUE 


=MEM_B_DQ<23> 
MEM B_DO<22> 
=MEM_B_DQ<21> 
=MEM_B_DQ<20> 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM_B_DQ<19> 
=MEM_B_DQ<18> 
=MEM_B_DQ<17> 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM_B_DQ<16> 














MAKE_BASE MAKE_BASE=TRUE 








MEM_A_DQ<31> 
MEM A _DO<30> 


MEM_A_DQ<29> 
MEM_A_DQ<28> 


=MEM_A_DQ<31> MEM_B_DQ<31> 
=MEM A _DO<30> MEM B_DO<30> 
=MEM_A_DQ<29> 4 MEM_B_DQ<29> 
=MEM_A_DQ<28> MEM_B_DQ<28> 
MEM_A_DQ<27> =MEM_A_DQ<27> MEM_B_DQ<27> =MEM_B_DQ<27> 
MEM_A_DQ<26> =MEM_A_DQ<26> 2 1 MEM_B_DQ<26> =MEM_B_DQ<26> 
MAKE_BASE=TRUE MAKE_BASE=TRUE 
MEM_A_DQ<25> =MEM_A_DQ<25> MEM_B_DQ<25> =MEM_B_DQ<25> 


MEM_A_DQ<24> bile amines IEM_A_DQ<24> MEM_B_DQ<24> ea aad =MEM_B_DQ<24> 


MAKE_BASE=TRUE, MAKE_BASE=TRUE 


=MEM_B_DQ<31> 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM B_DO<30> 
=MEM_B_DOQ<29> 
=MEM_B_DQ<28> 








MAKE_BASE=TRUE, MAKE_BASE=TRUE, 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 




















CPU CHANNEL A DQS 4 —-> DIMM A DQS 4 CPU CHANNEL B DQS 4 -> DIMM B DQS 4 


MEM_A_DQS_N<4> 
MEM A DOS P<4> 


=MEM_B_DQS_N<4> 
=MEM B DOS P<4> 


IEM_A_DQS_N<4> MEM_B_DQS_N<4> 


=MEM A DOS Pp<4> MEM B DOS p<4> 
MAKE_BASE E MAKE_BASE=TRUE 








MAKE_BASE MAKE_BASE=TRUE 








MEM_A_DQ<39> 
MEM_A_DQ<38> 
MEM_A_DQ<37> 
MEM_A_DQ<36> 
MEM_A_DQ<35> 
MEM_A_DQ<34> 
MEM_A_DQ<33> 
MEM_A_DQ<32> 


=MEM_A_DQ<39> MEM_B_DQ<39> 
=MEM_A_DQ<38> 93 11 MEM_B_DQ<38> 
MEM_A_DQ<37> 26 27 93 93 28 27 11 MEM_B_DO<37> 
=MEM_A_DQ<36> 93 11 MEM_B_DQ<36> 
=MEM_A_DQ<35> 63 11 MEM_B_DQ<35> 
=MEM_A_DQ<34> 93 11 MEM_B_DQ<34> 
=MEM_A_DQ<33> 93 11 MEM_B_DQ<33> 


=MEM_A_DQ<32> 93 11 MEM_B_DQ<32> 
MAKE_BASE=TRUE MAKE_BASE=TRUE 


CPU CHANNEL A DQS 5 -> DIMM DOS 5 CPU CHANNEL B DQS 5 -> DIMM Des 5 
MEM_A_DQS_N<5> =MEM_A_DQS_N<5> MEM_B_DQS_N<5> =MEM_B_DQS_N<5> 


MEM A DOS P<5> =MEM A DOS P<5> MEM B DOS P<5> =MEM B DOS P<5> 
MAKE_BASE=TRUE, MAKE_BASE=TRUE 


=MEM_B_DQ<39> 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM_B_DQ<38> 
MEM_B_DQ<37> 
=MEM_B_DQ<36> 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM_B_DQ<35> 
=MEM_B_DQ<34> 
=MEM_B_DQ<33> 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 


=MEM_B_DQ<32> 














MAKE_BASE=TRUE MAKE_BASE=TRUE 








MEM_A_DO<47> =MEM_A_DQ<47> MEM_B_DO<47> 
MEM_A_DO<46> =MEM_A_DQ<46> MEM_B_DO<46> =MEM_B_DO<46> 
MEM_A_DO<45> =MEM_A_DO<45> MEM_B_DO<45> =MEM_B_DO<45> 
MAKE_BASE-TRUE MARE_BASE-TRUE 
MEM_A_DO<44> =MEM_A_DO<44> MEM_B_DO<44> =MEM_B_DO<44> 
MEM_A_DOQ<43> bia aorareic IEM_A_DO<43> MEM_B_DOQ<43> iio eo =MEM_B_DQ<43> 
MEM_A_DOQ<42> =MEM_A_DO<42> 2 MEM_B_DO<42> =MEM_B_DO<42> 
MEM _A_DO<41> IEM_ A DO<41> 2 MEM _B_ DO<41> =MEM_B_DO<41> 
MEM_A_DO<40> 


=MEM_A_DQ<40> MEM_B_DQ<40> 
MAKE_BASE=TRUE MAKE_BASE=TRUE 


CPU CHANNEL A DQS 6 -> DIMM DOS 6 CPU CHANNEL B DQS 6 -> DIMM DOS 6 
MEM_A_DOQS_N<6> =MEM_A_DQS_N<6> MEM_B_DOS_N<6> =MEM S_N<6> 
=MEM_A_DQS_P<6> MEM_B_DOQS_P<6> 


MAKE_BASE MAKE_BASE=TRUE 


=MEM_B_DQ<47> 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 




















MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 


=MEM_B_DQ<40> 














MAKE_BASE MAKE_BASE=TRUE 


MEM_A_DQS_P<6> =MEM. S_P<6> 








MEM_A_DQ<55> 
MEM_A_DQ<54> 
MEM_A_DQ<53> 
MEM_A_DQ<52> 
MEM_A_DQ<51> 
MEM_A_DQ<50> 
MEM A _DO<49> 
MEM_A_DQ<48> 


=MEM_B_DQ<55> 
=MEM_B_DQ<54> 
=MEM_B_DQ<53> 
=MEM_B_DQ<52> 
=MEM_B_DQ<51> 
=MEM_B_DQ<50> 
=MEM_B_DO<49> 


=MEM_A_DQ<55> MEM_B_DQ<55> 
=MEM_A_DQ<54> MEM_B_DQ<54> 
=MEM_A_DQ<53> MEM_B_DQ<53> 
=MEM_A_DQ<52> MEM_B_DQ<52> 
=MEM_A_DQ<51> MEM_B_DQ<51> 
=MEM_A_DQ<50> A MEM_B_DQ<50> 
=MEM A _DO<49> 2 MEM B_ DO<49> 


=MEM_A_DQ<48> MEM_B_DQ<48> 
MAKE_BASE=TRUE MAKE_BASE=TRUE 


CPU CHANNEL A DQS 7 -> DIMM DOS 7 CPU CHANNEL B DQS 7 -> DIMM DOS 7 
MEM_A_DQS_N<7> =MEM_A_DQS_N<7> MEM_B_DQS_N<7> =MEM S_N<7> 
=MEM_A_DQS_P<7> MEM_B_DQS_P<7> 


MAKE_BASE E MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE, MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE MAKE_BASE=TRUE 








MAKE_BASE=TRUE, MAKE_BASE=TRUE, 


=MEM_B_DQ<48> 








p 








MAKE_BASE MAKE_BASE=TRUE 


MEM_A_DQS_P<7> =MEM. S_P<7> 








SYNC_MASTER=K92_YUN SYNC_DATE=05/14/201q 

















MAKE_BASE 








MAKE_BASE MAKE_BASE 








MAKE_BASE MAKE_BASE 








MAKE_BASE MAKE_BASE 




















MEM_A_DQ<63> =MEM_A_DQ<63> MEM_B_DQ<63> =MEM_B_DQ<63> AG: 
MAKE_BASE 
=MEM_A_DQ<61> , MEM_B_DQ<61> =MEM_B_DQ<61> ‘ SS — 
MEM A-Do<o0 =MEM B_DO<60> : i iy 
=MEM_B_DQ<59> Apple Inc. —— 
=MEM_A_DQ<58> , MEM_B_DOQ<58> =MEM_B_DOQ<58> ‘i © Pal 
MAKE_BASE MAKE_BASE 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART §°°™™ 
IV ALL RIGHTS RESERVED 2 a OF 1 0) 5 


eM RoBaL ASS MAKE_BASE MAKE_BASE 
IEM_A_DO<60> i MEM B_DO<60> 
MEM_A_DQ<59> 
MEM A _DO<57> =MEM A _DO<57> , MEM B_DO<57> =MEM B_DO<57> : NOTICE OF PROPRIETARY PROPERTY: ot 
MEM_A_DQ<56> WP ene =MEM_A_DQ<56> 4 MEM_B_DOQ<56> ea deemed =MEM_B_DQ<56> THE INFORMATION CONTAINED HEREIN IS THE a 
MAKE_BASE: MAKE_BASE: PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


IEM_A_DQ<62> MEM _B_DQ<62> 7 =MEM_B_DQ<62> DDR3 Byte/Bit Swaps 
MEM_A_DOQ<61> is 
IEM_A_DQ<59> MEM_B_DQ<59> 
MEM_A_DQ<58> 
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Power aliases required by this page: 





, PP1V5_S3 





PP1V5_S0_MEM_B 


PP1V5S_S3_MEM_B 
















































































Signal aliases required by this page: 









































I2C_SODIMMB_SCL 











I2C_SODIMMB_! 








BOM options provided by this page: PLACE_NEAR=J3100.75:2.54mm so 9 PPOV75_S3 MEM VREFDQ B 











(NONE) 

















PLACE_NEAR=J3100.75:2.54mm 


























© VREFDO VSSQ 
Fa © Vss D449 =MEM_B_DQ<4> 
CKE<0> © CKEO CREIG, CKE<1> 2 : =MEM_B_DQ<0> © D0 





























CRITICAL °2°O a 
to VDD VDD O+—°> __» =MEM_B_DO<1> © DQ1 VSSo4 


ne A159 ASiS2 3 qe" vss DQSO*6O MEM_B_DOQS_N<0> 
BA<2> © BAZ J3100 Al4g, A<14> 3 © DMO J3100 DESIG MEM_B_DQS_P<0> 
Lo VDD F-RT-BGA6 VDD O41 o e Lo vss BORE Bene vss Od 
A<12> (© A12/Bc* aa Allo A<11> a » <2> © bO2 De6G =MEM_B <6> 
A<9> OAg Alo A<7> 3 <3> © bo3 
Lo vpp vpp o| 88  _4 qe _’ lo vss 
A<8> 0 A8 A6O A<6> <8> © DOB 
A<5> OAS Mo A<4> ; : <9> © bo9 DQ139 <13> 
Lo vpp vDDo-| 24 ig Lo vss vss od 
A<3> 0 A3 R269 A<2> =MEM_B_DQS_N<1> © bos1* DM16 
A<1> OAL R09 A<0> 3 2 =MEM_B_DQS_P<1> © DOS RESET*G MEM RESET L 
e VDD VDD o e vss vss o 
CLK _P<0> i. cKO ona! CLK _P<1> =MEM_B_DQ<10> DQ10 mag, | DQ<14> 
CLK_N<0> © CKo* cK1*6 CLK _N<1> 3 2 =MEM_B_DQ<11> O Dell DQ156, DOQ<15> 
VDD vDD o e vss vss o 
A<10> ce A10/AP eae! BA<1> =MEM_B_DQ<16> ae DOQ16 poaoe, | DQ<20> 
BA<0> © BAO RAS*6, RAS _L 3 2 =MEM_B_DQ<17> © DQ17 DOz16, DQ<21> 
VDD VDD o e vss vss 
IS WE* ie cS_L<0> =MEM_B_DQS_N<2> IS pos2* eal 
© CAS* ODTI9 ODT<0> 3 2 =MEM_B_DOS_P<2> © DQS2 vss od 
to VDD VDD Oo} —" _4@ e——— 10 vss DO2269 =MEM_B_DQ<22> 
© A13 ODT19 ODT<1> =MEM_B_DQ<18> © O18 D236, =MEM_B_DQ<23> 
© si* Nc OF 2 =MEM_B_DO<19> © DQ19 vss od 
O VDD VDD 9g e+ vss DO286 =MEM_B_DQ<28> 
| 6 TEST VREFCAG, =MEM_B_DOQ<24> © D024 D296, =MEM_B_DQ<29> 
O VSS VSSO 2 =MEM_B_DO<25> © DQ25 vss O4 
=MEM_B_DQ<32> © DO32 D366, =MEM_B_DQ<36> lo vss DOS3*6 =MEM_B_DQS_N<3> 
=MEM_B_DQ<33> © D033 DO376, MEM_B_DQ<37> © DM3 DOQS369 =MEM_B_DQS_P<3> 
vss vss o e vss vss 
=MEM_B_DQS_N<4> IS posa* ied = : =MEM_B_DQ<26> IS DO26 mas0G,| =MEM_B_DOQ<30> 
=MEM_B_DQS_P<4> oO DOS4 vss o4 4 =MEM_B_DQ<27> © D027 DO316, =MEM_B_DQ<31> 
vss DQ38 =MEM_B_DO<38> vss vss 
=MEM_B_DQ<34> IS DOQ34 mess =MEM_B_DQ<39> re a 
=MEM_B_DQ<35> © DO35 vss o4 
Lo vss DO449 =MEM_B_DO<44> 516S0806 
=MEM_B_DOQ<40> © DO40 DO456, =MEM_B_DQ<45> 
=MEM_B_DQ<41> oO DO41 vss o4 
Lo vss DOSS*oO =MEM_B_DQS_N<5> 
© DMS DOSSo. =MEM_B_DQS_P<5> 
lo vss vss o4 
=MEM_B_DQ<42> © D042 DO466, =MEM_B_DQ<46> 
=MEM_B_DOQ<43> oO DO43 DO476, =MEM_B_DQ<47> 
lo vss vss o4 
=MEM_B_DQ<48> oO D048 D526, =MEM_B_DQ<52> 
=MEM_B_DQ<49> oO DO49 DO536, =MEM_B_DQ<53> 
lo vss vss O4 
=MEM_B_DQS_N<6> © bosé* DM69 
=MEM_B_DQS_P<6> o Dosé vss o4 
Lo vss DO549, =MEM_B_DQ<54> 
=MEM_B_DQ<50> © DO50 DO556, =MEM_B_DQ<55> PPOV75_S3_MEM VREFCA_B 
=MEM B_DO<51> © DOS1 vss O4 
Lo vss DQ609 =MEM_B_DQ<60> 
B_DO<56> oO DO56 DO616, =MEM_B_DQ<61> 
B_DO<57> © DQ57 vss O4 
Lo vss DOST*o =MEM_B_DQS_N<7> 
© DM7 DOS79, =MEM_B_DQS_P<7> 
lo vss vss o4 
=MEM_B_DOQ<58> oO DO58 DQ626, =MEM_B_DQ<62> 
=MEM_B_DQ<59> © DO59 DO636, =MEM_B_DQ<63> 
lo vss vss O4 
MEM_B_SA<0> © SAO EVENT*9 MEM EVENT _L [OD =< = 
© VDDSPD SDAG. SMBUS PCH DATA ETD § 16 23 26 30 32 41 48 62 a9 95 
MEM_B_SA<1> © SAL SCLO. SMBUS_PCH_ CLK CI] © 26 23 26 20 32 41 48 62 09 95 
© VIT VITO 


MIG PINS 
“R3141 oe——+0 MTG PIN MIG PINO4 


10K oe" 1 Mic PIN MTG PIN Q4 
5% 
1/r6w @———10 ic PIN MTG PINO4 


ME-LF 


> 402 e+ lo Mic PIN MTG PIN O4 















































DO79 =MEM_B. <7> 


vss o4 
DQ129 <12> 
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The circuit below handles CPU and VTT power during SO->S3->S0O transitions, as well 


as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary. 


ISOLATE_CPU_MEM_L GPIO state during S3<->S0O transitions determines behavior of signals. 
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEM_RESET_L not isolated. 


WHEN LOW: CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM_RESET_L isolated. 


P1V5CPU_EN 
MEMVTT_EN 


(ISOLATE_CPU_MEM_L + PM_SLP_S3_L) * PM_SLP_S4_L 





ivs:. S50 "PGOOD” Lor CPU 


(ISOLATE_CPU_MEM_L + PLT_RST_L) 





* PM_SLP_S3_L 


MEM_RESET_L !ISOLATE_CPU_MEM_L + CPU_MEM_RESET_L 





12 71 56 48 46 25 24 23 22 2 
104 102° 100, 





1917.7 6 PP3V3_S5 
373 


186 8 


a 
9 
7366 48 42 17 FIND PM_SLP_S4 


PM_MEM_PWRGD pull-up to CPU VIT rail is on CPU page 
CPUMEM_SO 


*R3205 


10K 
5% 
i/iew 


; PP1V5_S3RSO_CPUDDR 





PM_MEM_PWRGD [OUD 2 7 


ME-LE Bp 
2 402 CRITICAL 


¢-21vscPuU_EN {UD ” : Q3220 
DMB53D0UV 


soT-563 





CRITICAL 
CPUMEM_SO 


CPUMEM_SO Q3205 
SSM6N15FEAPE 


soTs63 








50 49 48 32 31 30 25 24 18.8.7 6, PP3V3_S3 








@2M MEM PWRGD L 























3 CRITICAL 


3 3220 
DMB53D0UV 




















¢-21vs_s0_ DIV 





¢-21vscPu_EN_L + 





NO STUFF 
CPUMEM_SO CPUMEM_SO 


93200 ; 2b z Q3205 
SSM6N15FEAPE SSM6N15FEAPE 


soTs63 sOTS63 















































2s 18 EIN) —1SOLATE CPU MEM L 





PM _SLP_S3_L Cm» 
CPUMEM_SO 








PP5V_S3 





CRITICAL 
e CPUMEM_SO 


CPUMEM_SO Q3210 
SSM6N15FEAPE 


soTs63 





MEMVTT Clamp 


Ensures CKE signals are held low in S3 


CPUMEM_SO 








i/16ew 
MP-LE 
402 








; 67 28 26 7 _PPOV75_SO_DDRVTT 





MEMVTT_EN_L 


CRITICAL @ MEMVIT.EN Tg 


CPUMEM_SO 





CPUMEM_SO 
Q3215 
SSM6N15FEAPE 


eu} 





soTs63 


CPUMEM_SO 


Q3200 
SSM6N15FEAPE 


soTs63 














CPUMEM_SO 


Q3210 
SSM6N15FEAPE 


sOTS63 














CRITICAL 





VITCLAMP L 





75mA max load @ 0.75V 
60mW max power 


104 2 72 67 46 44 43 42 31 28 7 6 -PP5V_S3 CPUMEM_SO 


CPUMEM_SO Q3250 

















CPU MEM RESET L 











Al aq 4 PLT RESET L 
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MEMRESET ISOL LS5V_L 


CRITICAL 
CPUMEM_SO 








PP1V5_§3 





Q3215 
SSM6N15FEAPE 


soTs63 





CPU MEM RESET L 





CPUMEM_SO 
C32161 





MEM RESET L 








R3251° 
100K 


CPUMEM_SO 


Q3250 
SSM6N15FEAPE 


soTs63 


5% 

1/16W 

MELE 
402 5 


VITCLAMP_EN 


SSM6N15FEAPE 
soTs63 


————sw_|:____4 











NO STUFF 


C3251? 
0.001UF —— 











MAKE_BASE=TRUE, 























67 29 8 MEMVTT_EN 
CPUMEM_S3 o> 


R3217 








SOLATE_CPU_MEM_L PLT_RES. PM_SLP_S3_L] PM_SLP_S4_L |_RESET_L MEMVTT_EN§ P1V5CPU_EN 


MEM_RESET_L 
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MEM_RESET_L 


(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM_L GPIO. 


NOTE: In the event of a S3->S5 transition ISOLATE_CPU_MEM_L will still be asserted on next S5->S0 


transition. Rails will power-up as if from S3, but MEM_RESET_L will not properly assert. Software 
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must deassert ISOLATE_CPU_MEM_L and then generate a valid reset cycle on CPU_MEM_RESET_L. 





NOTE: Must not enable more than two SO-DIMM margining 


bq 46 eae $4291 99 34.38.49 g. -PPSV3. SS buffers at once or VRef source may be overloaded. 


3°85 54 








VREFMRGN 


«76 PPVITDDR_S3 
10mA max load 





PLACE_NEAR=J2900.1:2.54mm 


PP3V3_S3 VREFMRGN DAC . 
MINCNECK-WIDTH-O:3 mm VREFMRGN CRITICAL 


VOLTAGE=3. 3V 
VREFMRGN PPOV75_S3 MEM VREFDO A.» 2 
mm 


CRITICAL VREFMRGN J RIN-LINE WIDTH=. 3 
VREFMRGN E VOLTAGE=0-75v0°° ™™ 


U3300 VREFMRGN DQ SODIMMA BUF 
VDD 
62 48 41 22 20 28 26 23 16 6 SMBUS PCH CLK msop voutall VREFMRGN_SODIMMA_DQ 









































PLACE_NEAR=R3303.2:1mm 

















62 48 41 32 30 28 26 23 16 «BT SMBUS _ PCH DATA VvouTB|2. VREFMRGN_ SODIMMB_ DO 





VOUTC VREFMRGN_ SODIMMS CA 











Addr=0x98 (WR) /0x99 (RD) vourp VREFMRGN_MEMVREG FBVREF VREFMRGN 








NOTE: MEMVREG and FRAMEBUF share BOO cies NEAR=J3100.1:2.54: 
= +1:2.54mm 
a DAC output, cannot enable VREFMRGN 1 2 ~ 
both at the same time! *R3301 











1% 
1/16w 
MF-LF 


402 
PPOV75_S3 MEM VREFD Bs de 
G3305" VREFMRGN MIN_LINE WIDTH=0.3 2 


- mm 
MAX4253 VOLTAGE=0.75V a 
UCSP 


MIN NECK WIDTH=0 .2 
VREFMRGN_ DQ SODIMMB_ BUF 























PLACE_NEAR=R3305.2:1mm 








PP3V3_S3_ VREFMRGN CTRL 
UEMCWTDTEA:2 me 
VOLTAGE=3 . 3V 7 RERMRGN CRITICAL 

“| VREFMRGN 
Ge VREFMRGN 


U3301 PLACE_NEAR=J2900.126:2.54mm 


PCA9557 
OF! 




















1% 
1/16W 
MF-LF 





'N 
(OD) PO F-LF 
Pl VREFMRGN SODIMMA_EN 2 VREFMRGN | ppov75 $3 MEM VREFCA A. 
Addr=0x30 (WR) /0x31 (RD) 4 P2 VREFMRGN SODIMMB EN U3303 VREFMRGN [MIN-UINE Wiptang:3 mm 

pal VREFMRGN SODIMMA EN MAXI253 R3310 | Vonrracs=v.75v 
pd VREFMRGN SODIMMB_EN VREFMRGN CA _SODIMMA BUF KAR 2 
P VREFMRGN MEMVREG EN 
c2 48 «1 22 30 28 26 22 2g 6 EE} SMBUS PCH CLK sch P VREFMRGN FRAMEBUF EN 


5 8 


62 48 41 32 30 28 26 23 15 «QB SMBUS PCH DATA 2\spa Pq 
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1/16W 
MF-LF 

















RESET*| VREFMRGN 





THRM 
PAD GND 











yy a PLACE_NEAR=J3100.126:2.54mm 

















VREFMRGN CRITICAL 


a 

R3307 es PPOV75 S3 MEM VREFCA B , 
oe ‘3303 VAEFMRGN TE 2 = “ 
2s (I —_PCA9557D RESET L aren R3312 | VoLTAGESo"75v" °° ™ 

52 133 
RST* on ’platform reset’ so that system ene VREFMRGN CA SODIMMB_ BUF LRA 2 
watchdog will disable margining. afew PLACE_NEAR=R3311.2:1mm 
MF-LF 






































NOTE: Margining will be disabled across all 
soft-resets and sleep/wake cycles. 








Required zero ohm resistors when no VREF margining circuit stuffed ee 
R3308 VREFMRGN 


PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 100K CRITICAL 
5 
VREEMRGN 
11680004 2 RES,MTL FILM, 0, 5%, 0402, SM, LF R3303,R3305 VREFMRGN_NOT MeALe U3304 VREFMRGN 
2 MAX4253 R3314 
UCSP 33.2 
VREFMRGN MEMVREG BUF 1 AKA DDRREG FB 


PLACE_NEAR=R7320.2:1mm 




















116S0004 2 RES,MTL FILM, 0,5%, 0402, SM, LF R3309,R3311 VREFMRGN_NOT 












































Page Notes f 


: ; ; VREFMRGN| VREFMRGN_FRAMEBUF BUF 
Power aliases required by this page: R3316! GEEEMREN See te 
(0) 


VREFMRGN 








— =PP3V3_S3_VREFMRGN U3304 L 
— =PPVTT_S3_DDR_BUF 5% 3 MAX4253 3317 
uae se 8 








Signal aliases required by this page: 402 5 
-— =I12C_VREFDACS_SCL pa 


— =I2C_VREFDACS_SDA = VREFMRGN_ FRAMEBUF BUF _ R 
- =I12C_PCA9557D_SCL VREFMRGN MEMVREG FBVREF_ R 
-— =I12C_PCA9557D_SDA 
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BOM options provided by this page: VREFMRGN 

VREFMRGN —- Stuffs VREF Margining *R3315 
Circuery. 

VREFMRGN_NOT —- Bypasses VREF Margining 
Cimrcuairy . 
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OMIT_TABLE 
7 


L3470 PLACE_NEAR=J3401.15:2.54mm 


L(IYYY 2” PCTE_AP_R2D_P1_P 93433 


0.6NH+/-0.1NH-0.85A zee 
0201 


OTF 
16v XS5R 402-1 





PCIE AP _R2D_C Pom 95 





NOSTUFF 


1063470 PART NUMBER 


NOSTUFF DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


1063471 





117s0002 RES, OOHM, 0201 L3470,1L3471, 3473, 13474 


























re 
2 X5R-CERM 
6202 











L3471 


L(YYY V2 % PCIg AP_R2D PIN 1/12 0 1ur PCIE AP R2D CN epic os 3V S3 WLAN FET 


0.6NH+/-0.1NH-0.85A a0 UN ee xananana + 
0201 C3430 MOSFET 
OMIT_TABLE NOSTUFF PLACE_NEAR=J3401.17:2.54mm 








TPCP8102 
NOSTUFF 





CHANNEL P-TYPE 
163473 


— 0, LOF 


6 45 48 51 80 98 ae 
cD x 2 





RDS (ON) 20-30 MOHM @2.5V 


SMBUS _SMC_0_SO_SDA 

















LOADING 1 A (EDP) 














SMBUS SMC_0_SO SCL gymyc cs ts 51 oo 08 , 





WIFI EVENT L g@ CIE AP _D2R P 


NOSTUFF 


CRITICAL 


Q3450 
TPCP8102 


23V1K-SM 





CIN] « 5 46 e 
ss «> PCIE AP R2D_P 
PCIE AP R2D_N 





(UD ° 


107S0137 
CRITICAL 
R3452 


155S0367 
MIN_NECK_WIDTH=0.4 mm 
MIN_LINE_WIDTH=1 mm 


PERRO M-3A 
sos PP3V3_WLAN 1 (-YYY)\_2 {PPSV3_WLAN_F ‘ 


TN_EENE_WEDIAS) mm 
IIN_NECK_WIDTH#O.2 mm 0603 





0.6NH+/-0.1NH-0.85A 
1¢3474 0201 
— 0.1UF 
Ing. aoe NOSTUFF 
2 X5R-CERM 
0201 














1A PEAK 




















tT 


L3474 
1 0.6NH+/-0.1NH-0.85A C3421? 
C3476 0201 -1lu 0.1uF ~~ 
516S0582 Lo. 1uF OMIT_TABLE : tov 


10% % cERM 
CRITICAL 2 lev NOSTUFF ERY 


50601 420302 ATRPORT : 


PLACE_WEAR=J3401.29:2.54MM 
K100M AP _P 


PP3V3_S3 


























3 
PP3V3_WLAN_R 











PEE AP D2R N 6 16 95 


NOSTUFF C3422 1 C3451? 


2 





X5R-CERM 


PCIE AP D2R_PI_P 0201 








PLACE_NEAR=J3401.29:2.54MM 














P3V3WLAN_SS PM WLAN _EN_L 











: 





CRITICAL 


13401 = 
90-OHM-100MA 
ee 








PCIE AP _D2R_PI_N 











ISNS_AIRPORT_P 








3 PCIE C 
































soos PCIE CLK100M AP 
roo « PCIE CLK100M AP 1 2 PCIE CLK100M AP N 


PLACE_NEAR=J3401.11:2.54mm 





ISNS_AIRPORT_N 
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BLUETOOTH 


USB BT Eau « 24 





Supervisor & CLKFREG # Isolation 














Delay = 60 ms +/- 20% 

















USB BT Nesp : « 94 








MEN EINEWIOTSo Se S3_BTp L3406 
163432 


MIN_NECK_WIDTH=0.2 mm 
2(YYY\2 
—— 0.01UF 


iev FERR-120-OHM-1.5A CRITHCAL 
2 cena 0402-LF *R3454 VDD 


PLACE_NEAR=J3401.27:2.54MM 
U3440 
SLG4AP016V 


TDEN 





PP3V3_WLAN_F 


31 104 


PP3V3_S3 


6.7.8 18 24 25 29 30 31 32 48 49 50 54 55 
7a ee 104 








COOO0000000000000 
9ODDDDNDIVDNNDNNO000 











PP3V3_S3 
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P3V3WLAN_VMON SaNeE 


0.7V 
































« AP_RESET_CONN_L 











4QRESET* AP_RESET_L 














AP_PWR_EN 








« AP_CLKREQ_Q L 














AP_CLKREQ_L 











PCIE WAKE L 




















518S0816 
CRITICAL 


J3402 
CCR20-—6K710S 
F-RT-SM 








PP5V_S3_ ALSCAMERA_ F 
SMBUS SMC A_S3 SCL 





MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0-2 mm 





SMBUS _SMC_A_S3_ SDA 


CIN] © #5 48 54 55 98 





ss «s USB CAMERA CONN P 


CET « 45 48 54 55 98 





21s USB CAMERA CONN _N 








9090000 














WWW.AliSaler.com 


CRITICAL 
L3407 


90-OHM 
DLPONS 





ALS 
CAMERA 


275 mA peak 
206 mA nominal max 





PLACE_NEAR=J3402.6:2.54MM 


L3408 
FERR-120-OHM-1.5A 


PP5V_S3 6 


7 29 42 43 44 46 67 





USB CAMERA P 











pian 
mM 
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2 USB CAMERA _N 








PLACE_NEAR=J3402.3:2.54MM 


0402-LF 





72 a2 104 
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: a 
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OMIT 


R3504 


SHORT None NONE OUTPUT DECOUPLING 
1 2 PP3V3_S3 EXCARD R 


0. Smm_ 


PP3V3_ $3 





NONE 1 
402 VOLTAGE=3 . 3V Pg3v3_ S3 EXGARD SWITCH 


ourt —— EXPRESSCARD/34 FLEX CONNECTOR 


C3503 
R3503 
, SHORT Nowe one 











PP3V3_S0 








NONE NECK 2 CRITICAL e CRITICAL 
402 VOLTAGE=3 . 3V 


J3500 
OMIT U3500 502250—8627 
Ao 


TPS2231 
R3502 UXIN FN AUXOUT O 


SHORT None Nowe 
L 2 PP1V5_SO_EXCARD_R VIN3P3 VOUT3P3 @2P3V3_S0_ RXCARD SWITCH 


VOLTAGE=3 . 3V 
WIN1P5 VOUT1P5 























32 25 22 20 16 7 _PP1V5_S0 

















PCIE _EXCARD_R2D_P 





SsHDN* BaRaie C3504 32 6 _PCIE_EXCARD_R2D_N 
R3505 : 5 ‘ 100 16 6 OTP PCIE EXCARD D2R _P 
2 TP_EXCARD_STBY_L stspy* |s cPPE*h 10 ) 

+o} a 


PLT_RST_BUF_L 1 2__EXCARD_RESET_R_L SQ)SYSRST*|~ |CPUSB* 
402 














PCIE _EXCARD_D2R_N 

PCIE _CLK100M_EXCARD_CONN_P 
EXCARD_CPPE_L 
PP3V3_SO_EXCARD_SWITCH 
PLT_RESET_ SWITCH L 

PCIE WAKE _L 
PP1V5_SO_EXCARD_SWITCH 
SMBUS_PCH_CLK 














PCIE _CLK100M_EXCARD_CONN_N 
i/iéew 2qoc* (IPU) 
EXCARD_CLKREQ_CONN_L 

















EXCARD_OC_L 











NC >e4}Nco RCLKEN|_1a EXCARD RCLKEN 32 PP3V3_SO_EXCARD_ SWITCH 
Nc>—24Nc1 ae PP3V3_S3_EXCARD_ SWITCH 


PP3V3_S3 Noes 4c2 « _PP1V5_SO_EXCARD_ SWITCH 


VOLTAGE=1.5V 
9 62 30 2 SMBUS_PCH_ DATA 

Nc» 44nc3 = 103502 )2 89 62 48 41 30 28 26 23 15 6 ET 

Nopete}nes THRML_PAD 0.1UF 


GND 108 4 EXCARD CPUSB L 


XSR x 3 USB2_EXCARD_CONN_N 





















































USB2_EXCARD_CONN_P 





66664460064406 
0999999999 PPP? 








pull-ups to AUXIN rail 

















74HC1GO0GWDG 


: 











32 6 -EXCARD_CPUSB_L 





PLT_RESET_ SWITCH L 








EXCARD_CP. 
EXCARD_CPPE_L 2 EXCARD_CPPE_L 














32 6 

















518S0647 





EXCARD_CPUSB_L 











DETECT—-CHANGED PCH GPIO LATCH CIRCUIT 


6 PP3V3_S3 é A 
58 DLY block is 20ms nominal 


When ENET_LOW_PWR deasserts, RST_OUT# 

deasserts for >80ms, then asserts for 

USB_EXCARD_N USB_EXCARD EXCARD_CONN_N 00 10ms regardless of RST_IN# state. 
aac — : Otherwise RST_OUT# follows RST_IN# 











USB_EXCARD_P USB_EXCARD, 2 EXCARD_CONN_P 1 
MAKE_BASE=TRUE Must STUFF R3512 and NOSTUFF R3514 


24mm when R3511 is NOT STUFFED. 











ey CRITICAL 


VDD R3514 and R3512 mutually exclusive 
to bypass reset logic 








CLK100M_EXCARD_N CLK100M_EXCARD_CONN_N 468 U35S11 


SLG4AP014V 
TDFN 

















CLK100M EXCARD P 2 CLK100M EXCARD CONN P 











36 EID ENET LOW PWR LOW_PWR 





SLG ENET RESET OUT L 2 eiNET RESET 


PLACE_NEAR@=33500.19:4mm 

















3571 NOSTUFF 


EXCARD_R2D_C_N I | 2 o.1uF PCIE_EXCARD_R2D_N 100 |DET_IN 5 (op) L 
I ; 8) o> R3512 
0 




















EXCARD_R2D_C_P 1/[2 0 410 nos LT tev xs 402-1 PCIE _EXCARD_R2D_P 


IT rev xsr 402-2 DET-CHNGD* 0. 


©3570 iZtsw 
2 402 





10% 


PLACE_NEAR@=J3500.25:4mm 


























INPUT DECOUPLING 


sz PP3V3_S3 EXCARD Ri» a 83,58,°3 24 _PP3V3_S0 
si'54°52°51 50-49 48 




















74HC1GO0GHDG 
EXCARD RCLKEN SC70-5 








EXCARD_CLKREQ_L 





EXCARD_CLKRE 











PP1v5_SO SYNC_MASTER=K92_ERIC SYNC_DATE=07/27/201q 


EXCARD_CLKREQ CONN _L 2 ee aa “208 J ExpressCard Connector 


appié ines = 1 
2 Pe 
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WWW.AliSaler.com 


CRITICAL 





OMIT_TABLE C3640 > 
U3600 0.1uF 
T29 C3641»: 
FCBGA 0.1uF 


(SYM 1 OF 2) 

C3642 » 
O.1uF 
C3643 > 
O.1uF 
C3644 : 
O.1uF 
C3645 > 
O.1uF 
C3646 =: 
O.1uF 
C3647 » 
O.1uF 

R3651 2 1 
Ton WWW se 


C3600 
O.1uF 

C3601 
0.1uF 


C3602 
0.1uF 

C3603 
O.1uF 


C3604 
0.1uF 

C3605 
0O.1uF 


C3606 
0O.1uF 

C3607 
O.1uF 


P<0> PCIE T29 D2R 


16vV X5SR 402 


PCIE T29 D2R 
16V X5R 402 




















N<0O> 








P<1> PCIE T29 D2R 


16V X5SR 402 


PCIE T29 D2R 
T6v X5R 402 




















N<1> 








RECEIVE 


P<2> PCIE T29 D2R 


16vV. X5R 402 


PCIE T29 D2R 
16V X5R 402 




















N<2> 








P<3> PCIE T29 D2R 


16V X5R 402 











PCIE GEN2 


PER_3_P 
PER_3_N 


PET_3_P 
PET_3_N 




















N<3> PCIE T29 D2R 


16V X5R 402 








T6év. X5R 402 


NO STUFF 


R3610 an nz 

R3O11 nyse 
NO STUFF 

C3615 =||2 


0.1uF 10% i1é6év X5R 402 


C3616 :/[2 T29 MONOBSN 
10% 416V X5R 402 














PP3V3_T29 





TP T29 MONDCO 


For monitoring current/voltage 


TP T29 MONDC1 


T29 MONDCO 
1/1léW MF-LF 402 


T29 MONDC1 
1/16W MF-LF 402 


MONDCO 








WAKE* PCIE WAKE L 





1/16W MF-LF 
MONDC1 





PERST* RESET L 





enn 


RSENSE RSENSE 





TP T29 MONOBSP 


For monitoring clock 


TP _T29 MONOBSN 
, PP3V3_ T29 


T29 MONOBSP MONOBSP 





R3655' 


MONOBSN 




















T29 RBIAS 





R3623? 
10K 
5% 
1/16W 
MF-LF 
402 


*R3622 
10K 
5% 
1/16W 
ME-LF 
2402 





host mode. 
RESETO L 
RESET1_ L 
RESET2_ L 
RESET3_ L 


Not used in 
T29 PCIE 
T29 PCIE 
T29 PCIE 
T29 PCIE 


PCIE_RST_0* TP 
PCIE_RST_1* TP: 
PCIE_RST_2* TP 
PCIE_RST_3* TP 


JTAG 
STAG 
ITAG 
ITAG 


CRITICAL 
OMIT_TABLE 














T29 
T29 
T29 
T29 


VCC 


» U3690 
M95160 


© 2KX8-1.8V 
MLP 


CLKREQ ISOL L 
GPTO<1> 
GPIO<2> 

RSVD 


PCIE_CLKREQ_0* | 
PCIE_CLKREQ_1* 
PCIE_CLKREQ_2* 
PCIE_CLKREQ_3* | 














(T29_ SPT MOST) 
(T29_ SPT CLK) 
(T29_ SPT CSL) ids 1 
T29ROM WP L 3qw_t 


of 2. (T29_ spt _mTso) 4 





























*R3693 
3.3K 





TDI 
TMS 
TCK| 
| IDO} 


POWER ON RESET 


ISP. 
T29 
ISP 
ISP 


TDI 
TMS 
TCK 
TDO 

















CLK REQUEST 





PP3V3_T29 


71619 25 33 34 35 28 








T29 
T29 
T29 
T29 


SPT 
SPI 
SPT 
BPI 


MOST 
MISO 
CS _ L 
CLK 


EE_DI 









































EEPROM 


*R3698 
10K 








T29ROM HOLD L PCIE 


PCIE 


CLK100M T29 P 
CLK100M T29 N 


REFCLK_100_IN_P 
REFCLK_100_IN_N| 


7 HOLD_L 




















vss T29 THERMD_ P 
4 Use Bl GND ball for THERM_DN 











T29 TEST EN 





TP _T29 TEST POINT 0 





TP T29 TEST POINT 1 





TP T29 TEST POINT 2 





TEST_EN 

TEST_POINT_O 
TEST_POINT_1 
TEST_POINT_2 


XTAL_25_IN 
XTAL_25_OUT 


CLOCKS 


TMU_CLK_OUT 
TMU_CLK_IN 





SYSCLK_ CLK25M T29 R 


SYSCLK_ CLK25M_ T29 





TP T29 XTAL250UT 





T29 TMU CLK OUT 





T29 TMU CLK IN 














TEST PORT 


T29 TEST POINT 3 NO STUFF 











TEST_POINT_3 























T29SNKO 
T29SNKO 


ML 
ML 


P<3> 
N<3> 


DPSNKO_ML_LANE_3P. 
DPSNKO_ML_LANE_3N 








AC Coupling 


T29SNKO 
ae i ee - T29SNKO 


C3621 :]|: 
O.1uF |! x83 
C3622 2 
O.1luF 
C3623 3 
O.1uFr 


C3624 » 
O.1uF 
C3625 » 
O.1uF 


C3626 : 
O.1uF 
C3627 + 
O.1uF 


ML 
ML 


P<2> 
N<2> 





DPSNKO_ML_LANE_2P 
DPSNKO_ML_LANE_2N 





T29SNKO 











T29SNKO T29SNKO T29SNKO 


T29SNKO 


ML 
ML 


P<1> 
N<1> 


DPSNKO_ML_LANE_1P 
DPSNKO_ML_LANE_1N 











DP 
DP 


T29SRC 
T29SRC 


ML 
ML 


CP<3> 
CN<3> 


DPSRCO_ML_LANE_3P 
DPSRCO_ML_LANE_3N 











T29SNKO T29SNKO T29SNKO 


T29SNKO 


ML 
ML 


P<O> 
N<0> 


DPSNKO_ML_LANE_OP 
DPSNKO_ML_LANE_ON 








SINK PORT 0 


DP 
DP 


T29SRC 
T29SRC 


ML 
ML 


CP<2> 
CN<2> 


DPSRCO_ML_LANE_2P 
DPSRCO_ML_LANE_2N 








T29SNKO T29SNKO 








T29SNKO 
T29SNKO 


AUXCH P 
AUXCH N 


DPSNKO_AUX_CHP. 
DPSNKO_AUX_CHN 





DP 
DP 


T29SRC 
T29SRC 


ML 
ML 


CP<1> 
CN<1> 


DPSRCO_ML_LANE_1P 
DPSRCO_ML_LANE_1N 








T29SNKO T29SNKO 








T29SNKO_ HPD DPSNKO_HOT_PLUG_DET ] 


“© @m 
R3630* 





DP 
DP 


T29SRC 
T29SRC 


ML 
ML 


CP<0> 
CN<0> 


DPSRCO_ML_LANE_OP 
DPSRCO_ML_LANE_ON 





T29SNKO T29SNKO 








SOURCE PORT 0 


T29SNK1 
T29SNK1 


ML 
ML 


P<3> 
N<3> 


DPSNK1_ML_LANE_3P. 
DPSNK1_ML_LANE_3N 





DP 
DP 


T29SRC 
T29SRC 


AUXCH CP 
AUXCH CN 


DPSRCO_AUX_CHP. 
DPSRCO_AUX_CHN 





T29SNKO T29SNKO 











100pF SRF > 40MHz 


+ BYPASS=U3600.Y¥19::2mm 
BYPASS=U3600.Y19::5.08mm 


T29SNK1 
T29SNK1 


ML 
ML 


P<2> 
N<2> 


DPSNK1_ML_LANE_2P 
DPSNK1_ML_LANE_2N 





T29SNKO T29SNKO T29SRC_ HPD 





DISPLAY 


DPSRCO_HOT_PLUG_DET 











T29SNK1 
T29SNK1 


ML 
ML 


P<1> 
N<1> 


DPSNK1_ML_LANE_1P T29 DP ATEST 


DPSNK1_ML_LANE_1N 


DP_ATEST 
DP_RES_O 
DP_RES_1 








T29SNKO AUXCH C P T29SNKO_ AUXCH P 








T29 DP RES 1C3686 





T29SNK1 
T29SNK1 


ML 
ML 


P<O> 
N<0O> 


DPSNK1_ML_LANE_OP. 
DPSNK1_ML_LANE_ON 








T29SNKO AUXCH C_N T29SNKO_ AUXCH N 








SINK PORT 1 





T29SNK1 
T29SNK1 


AUXCH P 
AUXCH N 


DPSNK1_AUX_CHP. 
DPSNK1_AUX_CHN 








SNK1 
ML_C_P<0> 











T29SNK1 T29SNK1 T29SNK1_ HPD DPSNK1_HOT_PLUG_DET 





24 co COUT} 
R3631* 

















T29SNK1 ML C N<0O> T29SNK1 





R2D 
R2D 


C_P<0> 
C_N<0> 


NC 
NC 


T29 
T29 


R2D_CP<2> 
R2D_CN<2> 


PRT2_T29T_P 
PRT2_T29T_N| 


PRTIO_T29T_P 
PRTO_T29T_N 








T29SNK1 ML C P<1> T29SNK1 











D2R 
D2R 


P<O> 
N<0O> 


NC 
NC 


T29 
T29 


D2RP<2> 
D2RN<2> 


PRTO_T29R_P 
PRTO_T29R_N 


PRT2_T29R_P 
PRT2_T29R_N| 








T29SNK1_ ML N<1> T29SNK1 











LSEO<0> 
LSOE<0O> 


T29 LSEO LSOE2 
T29 LSEO LSOE2 


T29_0_LSEO 
T29_0_LSOE 


T29_2_ LSEO 
T29_2_ LSOE 








T29SNK1_ ML P<2> T29SNK1 
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T29SNK1_ ML N<2> T29SNK1 





R2D 
R2D 


Cc _P<1> 
C_N<1i> 


NC 
NC 


T29 
T29 


R2D_CP<3> 
R2D_CN<3> 


PRT3_T29T_P 
PRT3_T29T_N| 


PRT1_T29T_P 
PRT1_T29T_N 














T29SNK1 ML P<3> T29SNK1 





D2R 
D2R 


P<1> 
N<1> 


NC 
NC 


T29 
T29 


D2RP<3> 
D2RN<3> 


PRT1_T29R_P 
PRT1_T29R_N 


PRT3_T29R_P 
PRT3_T29R_N| 














T29SNK1_ ML N<3> T29SNK1 





LSEO<1> 
LSOE<1> 


T29 LSEOQ LSOE3 
T29 LSEO LSOE3 


T29_1_LSEO 
T29_1_LSOE 


T29_3_LSEO 
T29_3_LSOE 
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INC 


C3638 2 

O.1luF 
AUXCH CN C3639 2: 
0O.1luF 


T29SNK1 AUXCH C P T29SNK1_ AUXCH P 





T29 SDA 
T29 SCL 


T29_SDA 
T29_SCL 


NOTE: 





All unused LSOE/EO pairs should be aliased 
together. Other signals okay to float (TP/NC). 


nie ACRE 


T29SNK1 97 25 48 OUT} 


T29SNK1 AUXCH N 
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PP3V3_ T29 7 1619 25 33 38 88 
135 mA (Single-Port) 

357 PP1V05_T29 OMIT_TABLE 152 mA (Dual-—Port) 
2100 mA (Single Port) ¢ ° vcc1Po U3600 VCC3P3 
2250 mA (Dual Port) @———] vecipo T29 VCC3P3 


EDP: 3000 mA vcc1Po FCBGA VCC3P3 
VCC1PO0 (SYM 2 OF 2) 





CRITICAL 








Q 
Q 


EDP: 200 mA 























N 
N 











axaNH 
axon 























VCC3P3_T29 
VCC3P3_T29 





VCC1P0 
vcc1Po 
vCCc1P0 
vCC1P0 
VCC3P3_DP_RX1 PP3V3_T29 DP 
vcc1P0 MIN_LINE WIDTH=0.4 mm 
VCC3P3_DP_RX1 MIN-NECK_WIDTH=0:2 mm 5% 
VOLTAGE=3. 3V O-ohms are placeholders for now, replace 
VCC3P3_DP_TXRX with proper values after characterization. 


VCC3P3_DP_TXRX 














Q 
W 
aa 
mm 
° 

a 
Q 
W 
ae 
my 
BR 
Q 
Ww 
a 
mm 
nay 


VCC1PO_PE 
VCC1PO_PE 
VCC1PO_PE 
VCC1PO_PE 
VCC1PO_PE 
VCC1PO_PE 
VCC1PO_PE 











1G 
Ry 
Gq 
my 
CG 
Ry 



































BQO 
eae lo} 
jugoe 
ae 
BQOHR 
an oO 
jugoe 
ae 
BQO 
OF Oo, 
Nig use| 
ag 









































PP1VO5_T29 VDD DP VDD1P0_DP_RX1 VDD3P3DP_PLL PP3V3_ T29 
MIN_LINE WIDTH=0.4 mm MIN_LINE_WIDTH 
MIN -NECK_WIDTH=0:2 mm @— | vpp1P0_pp_tTxRx MIN-NECK_WIDTH 
VOLTAGE=T.05V VOLTAGE=3 . 3V 

VDD1P0_DP_TXRX 











Q 
Ww 
~ 
NO 
N 








iG 
ny 











BQO 

OF O, 

NBG Looe 
es 











L3730 L3770 
FERR-120-OHM-1.5A FERR-120-OHM-1.5A 


1(YYY \2_ppivo05 729 vDD DPPLL VDD1P0_DP_PLL VCC3P3_DP_TXRXBIAS PP3V3_T29 1(YYY V2 
0402 MIN_LINE WIDTH=0.4 mm MIN_LINE_WIDTH 
MIN-NECK—WIDTH=0:2 mm MIN-NECK—WIDTH: 
VOLTAGE=T.05V VOLTAGE=3 . 3V 

















VSSDP a 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 
VSSDP 














VSSDP_PLL 


VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
VSSPE 
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Page Notes 





Power aliases required by this page: 


=PPVIN_SW_T29BST 
=PP18V_T29_REG 
=PP3V3_T29_P3V3T29FET 
=PP3V3_T29_FET 
=PP3V3_SO_T29PWRCTL 
=PP1V05_T29_P1VO5T29FET 
=PP1V05_T29_FET 


(8-13V Boost Input) 
(18V Boost Output) 
(3.3V FET Input) 
(3.3V FET Output) 


(1.05V FET Input) 
(1.05V FET Output) 





Signal aliases required by this page: 


=T29_CLKREQ_L 
=T29_RESET_L 








T29BST:Y —- 


BOM options provided by this page: 
Stuffs 18V boost circuitry. 








90 64 63 


PPBUS G3H 


so 49 39876 





8-13V Input 
Changes required 


for 28. r29BST:¥ 


R3880' 
470K 
5% 
1/16W 
MF-LFE 
4025 


T29BST:Y 
R3881' 
33QK 
1/16W 
MF-LE 
4025 


Cp_122 A HV EN 


CRITICAL 
T29BST:Y 


Q3880 
S18409DB 


BGA 


SI8409DB: 
Vds (max): 
Vgs (max) 

Vgs (th): 

Rds (on): 46mOhm @ 4.5V Vgs 
Id(max): 3.7A @ 70C 


PPVIN SW T29BST 


—30V 
+/-12V 
-1.4V 


T29 15V Boost Regulator 


CRITICAL 
T29BST:Y 


L3895 
10UH-4A-68—MOHM 


LIYYY\ 2 


T29BST BOOST 








Kt 


MIN_LINE WIDTH=0.5 mm 
MIN_NECK_WIDTH=0-.25 mm 





T29BST:Y 





Voltage not specified here, 











BST PWREN DIV _L 








add property on another page. 


T29BST:¥ 
R3891" 


IT29BST:Y | T29BST:Y 














T29BST EN UVLO 


PCMB063T-100MS 


© 





MIN_LINE WIDTH=0.5 mm 
MIN_-NECK_WIDTH=0-25 mm 
SWITCH NODE=TRUE 
DIDT=TRUE 


T29BST SNS1 
T29BST:¥ 
R388 9 








CRITICAL” 


T29BST:Y 
EN/UVLO 





T29BST PWREN L 





T29BST:Y 


Q3805 
SSM3K15FV 


SOD-VESM-HE 








= 








1 











IT29BST:Y 


T29BST INTVCC 


U3890 
LT3957 


INTVCC QFN 





T29BST VC 





T29BST:Y 

NO STUFF 
R3893* 
10K 


T29BST RT 











T29BST:Y 


T29BST:Y 38942 











T29BST SS 








T29BST:Y 


2 6.3V 
CERM-X5R 
402 





GND _T29BST_ SGND 





58 

1/16W 

MF-LF 
4025 


T29BST SNS2 
XW3895 
SM 


2 1 














CRITICAL 
, T29BST:¥ 
D3895 


POWERDI-123 


DFLS230L 
2 


@ PLACE_NEAR=C3895.1:2 mm 





T29BST VSNS 
T29BST:Y 
NO STUFF R3895! 
1C3888 137K 
abege 
4025 
<Ra> 

T29BST FBX 














¢ a 
T29BST:Y| 
1C3895 





T29BST:Y 





NO STUFF T29BST:Y 


R3896' 
15.8K 








1% 
1/16W 
MF-LF 

402 


<Rb> 














Supervisor & CLKREQ# Isolation 


& _PP3V3 SO 





Platform (PCIe) 


32 25 OD PLT RST BUF L 


Reset 





R38037 


Open-Drain GPIO 


nm 





4} CRITICAL 


PP3V3_T29 


716 19 25 33 34 35 a8 





*R3807 





VDD 


U3800 


NW<oet] CQ 
¥ 


oun 


TDFN 


SLG4AP016V 


SENSE 


100K 
g i/1ew 


ME-LF 
2402 
































0.7V 


RESET* 


T29 RESET L 


PP1VO5_ T29 


34 35 








2 CD T29 SW RESET L 


1° CO T29 CLKREQ L 














Pull-up provided by SB page. 


DLY = 


60 ms +/- 


20% 


T29 CLKREOQ ISOL L 








T29 CLKREQ ISOL L 


33 35 








MAKE_BASE=TRUE 














3.3V T29 


U3810 
TPS22924 








no 
: 3 PP3V3_ SO 
£ 
: 
; 


C3810:2 


CSP 





Switch 


PP3V3_T29 








vin vourt 








CRITICAL 
ON 

















Max Current = 1.7A ( 


U3810 & U 


25 33 34 35 88 


85C) 


se lo/US816 





Part 


TPS22924C 





Type 


Load Switch 





R(on) 








18 mOhm Typ 
50 mOhm Max 








Max Output: 


2A per IC 


UVLO (falling) 
UVLO (rising) 
UVLO = 4.55V 


+ oe 
= 1.22 * (R1 + R2) / R2 


= UVLO(falling) + (2uA * R1) 
(falling), 4.95 (rising) 

















© MIN_LINE_WIDTH=0 
MIN-NECK—WIDTH=0 
VOLTAGE=O0V 


-p> mm 
-25 mm 


T29BST:Y 
Q3888 


SSM6N37FEAPE 
SOT563 


2 Max Vgs: 10V 


4-T29BST_ SHDN DIV 


4.7UF 
r— 10% 
a5 
X7R-CERM 
1206 


IT29BST:Y 


¢ Vout = 


PP15V_1T29 1 8 86 
15.47V 
Max Current = 
Freq = 300KHz 


1A 


T29BST:Y 








50v 50v 
X7R-CERM 2 X7R-CERM 2 




















1206 1206 

















++ 6 6 6 
SGND shorted to 


GND inside package, Vout 


(1 + Ra / Rb) 





T29BST:¥ 
*R3887 





no XW necessary. 


T29BST:Y 


T29BST:¥ 
Q3888 














SSM6N37FEAPE 
SOT563 








SMC _ DELAYED PWRGD 





CIN] = 2 





1.05V T29 Switch 








3815 
TPS22924 





‘3 °_PP1V0O5_ SO 


C3815: 


CSP 


vin vour( 
CRITICAL 
ON 














GND 




















PP1VO5 T29 
Max Current = 


7 34 35 


3.4A (85C) 











CRITICAL 
ON 








2s CD T29 PWR EN 


Pull-up provided by SB page. 


GND 
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BCM57765 ENET SR pins are internal 1.2V switching regulator. See note for SR_DISABLE below. 
If disabled: Okay to float VDD, VDDP & LX pin. VFB must always connect to =PP1V2_S3_ENET_PHY. 
If enabled: VDD/VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor. 


Special Star routing needed on these pins. Decoupling on Pg 37. PP1V2 ENET 
1 1 


???mA (1000base-T, Caesar V) 





371 36 25 7_ PP3V3_ENET 
281mA (1000base-T max power, Caesar IV) 





VDD for Card Reader I/O 
> _PP3V3R1V8_ ENET LR OUT REG 
ENET SR LX 
CRITICAL 
L3900 Internal 1.2V Switching Regulator pins. 
FERR-600-OHM-0.5A —__PP1V2_ ENET _; 36 CRITICAL 


L3920 
4 1(YYY)\2_»p3v3_$3 ENET PHY XTALVDDH 4 FERR-600-OHM-0.5A 


sM MIN TENE WIDTH -3 fm PP1V2_ENET PHY AVDDL i 2 e 
VOLTAGE=3 . 3V ‘i C3900: MIN_LINE_WIDTH=0.4 mm 
0.1UE MIN-NECK_WIDTH=0:2 mm SM 


a VOLTAGE=T. 2V 
2 














X7R-C 
CRITICAL 


13905 03 
FERR-600-OHM-—0.5A CRITICAL 


13925 
1 (YYY) 2__ PP3V3_S3 _ ENET PHY BIASVDDH FERR-600-OHM-0.5A 
SM MIND INE —WIDTH=0-3 a PP1V2_ENET PHY PCTEPLL 1 7 o 
a HANMER WEBTEOB.3 in sm 
SRECRMIBTE=O 3 Bn 














Q 


BXEEO 


CRITICAL 


L3910 
FERR-600-OHM-0.5A 


L(YYY \_2_pPP3v3_S3 ENET PHY AVDDH 
sM MIN-NECECWIDTH=0.2 mm 

VOLTAGE=3. 3V . R3910! 

4.7K 

5% 

1/16W 


MF-LE 
4025 








CRITICAL 


L3930 
FERR-600-OHM-0.5A 


PP1V2_ ENET PHY GPHYPLL 1 2 o 


MIN_LINE_WIDTH=0.4 mm SM 
MIN_-NECK WIDTH=0-2 mm 
VOLTAGE=T.2V 





Q 
a 
Q 











BKEHO 
BKEHO 























R3940*} |'R3941 

4.7K 

5% 

1/16W 

°33°92°9 @°_PP3V3_ SO wr 402 » 


54°52 51°50 49 

















LR_OUT/GPIO1 is used as a 3.3V/1.8V internal LDO out for 
the card reader on-chip I/O. 
Connect only to U3900 pin 20. 






































17 
15 
45 
51 


([32_] 























( 





> 
g 
is} 
is} 
B 














—  PP3V3R1V8_ ENET LR _OUT_REG :« 


BIASVDDHL 37 
XTALVDDH| 
SR_VDDP 








*R3942 
1K 


$ 5 Current 
if Limiting 


GPHY_PLLvppLL3®& 


MF-LF + 
2402, Resisto 





PCIE_PLLVDDL 


PP3V3R1V8_ENET LR OUT_REG,, 
MAKE_BASE=TRUE 


MIN_LINE_} 
MIN_NECI 
VOLTAGE: 








ENET VMAIN PRSNT I'VMAIN_PRSNT (IPD) BCM57765BO TRDO_P 

QFN-8X8 TRDO_N' 

PCIE_TXD_N TRD1_P 

PCIE_TXD_P TRD1_N| 

CRITICAL TRD2 P 

TRD2_N| 

TRD3_P 

PCIE_REFCLK_P TRD3_N| 
IPCIE_REFCLK_N 

















PCIE ENET D2R 
PCIE ENET D2R 














Q 
> 
Q 











PCIE ENET R2D 
PCIE ENET R2D 


IPCIE_RXD_P 
PCIE_RXD_N 














N 

Oxon 

Our 0, 
N 








BKEEO 
ONIQS 











PCIE CLK100M ENET P 
PCIE CLK100M ENET _N 























ENET RESET L 
ENET CLKREQ L 
ENET WAKE L ENET WAKE R_L 
(See note) 
WAKE# 


Must isolate from PCIe WAKE# if PHY BCM57765_ SMB CLK 
is powered-down in S3/S5. Standard BCM57765_ SMB DATA 
eo e a pees Se cna wat Nggd a BCM57765 SCLK 
PHY is always powered then alias BCM57765 MISO 
=ENET_WAKE_L to PCIE_WAKE_L. BCM57765 MOST 


BCM57765_ CS L 











a 
al GPIO_O 


PERST* (IPD) 
oO 3] GpIoO_1/CR_BUS_PWR| 


14 ,cLKREQ* (OD) RE*/GPIO_2 
NOTE: "IPx" == Programmable pull-up/down 


(IPSD_DETECT/WE* 
SD_DETECT can only be used active low due to errata. 
LOW_PWR (IPD) (IPU) CR_CMD/CLE 





ENET MEDIA SENSE 








WAKE* (OD) 





TP SDCONN DETECT 





ENET LOW PWR TP SDCONN_ CMD 








CR_CLK/RY_BY* TP SDCONN_ CLK 








SMB_CLK 

SMD_DATA (IPD) CR_DATAO 
CR_DATA1 
CR_DATA2 
CR_DATA3 
CR_DATA4 
CR_DATA5 

2 |sPD100LED*/SERIAL_DO (OD) CR_DATA6 

TRAFFICLED*/SERIAL_DI (OD) CR_DATA7 








TP_SDCONN_ DATA<0O> 
TP SDCONN DATA<1> 
TP_SDCONN_ DATA<2> 
TP_SDCONN_ DATA<3> 
TP_SDCONN_ DATA<4> 
TP_SDCONN_ DATA<5> 
TP_SDCONN_ DATA<6> 
TP_SDCONN_ DATA<7> 











SCLK 
SI/LINKLED* 
so 

ics* 


























NC_BCM57765 SPD1IOOLED L 
BCM57765_ TRAFFICLED L 














CE*/MS_INS* 
CR_LED/ALE 
CR_WP*/XD_WP* 
XD_DETECT 





NC_CE I MS INS _L 8 No MS (Memory Stick) Insert feature needed. 
TP ENET CR_PWREN [TD = Control signal to light LED or control SD bus power. 


TP SDCONN WP <n] * 


SYSCLK_ CLK25M_ ENET 











BCM57765_ RDAC 


eb TO TTHT TT 4 tte ae ae ee 4 
PHO TTI D eee ceo TINY 


BDM57765 SR DISABLE R3980 1K 1 2 
MN 








% I/716W MF-LF 402 











PHY Non-Volatile Memory 1R3965 
1.24K => 
ROM contains MAC address, PCIe config 1% BCM57765 su ts b i a S 
pports both active-levels for WP. 
info as well as code for Bonjour proxy. aeSte SR_DISABLE must be pulled down to nes 
Required for proper PHY operation. 2 internal SR. IPD has a race condition. 
(Required ROM size TBD) 


| 


vcc 


U3990 
AT45DB011D 
SOIC-8S1 


as _BCM57765 _ SCLK > BCM57765 MOST ;, 
OMIT 


BCM57765_CS_L SYNC_MASTER=K92_ ERIC SYNC_DATE=10/19/2010 


. —aet AITHERNET PHY (CAESAR IV) 


: =. 


NOTICE OF PROPRIETARY PROPERTY: cman 











1371 36 287 -PP3V3_ENET 






































Pull-down on SO plus internal pull-ups on 
. . THE INFORMATION CONTAINED HEREIN IS THE 
other 3 SPI pins configures ENET for the PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


. . THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
Atmel AT45DBO011D (1Mbit) ROM. If a different TO: MATNTAIN EHTS DOCUMENT TN) -GONFIDENGE 39 OF 132 


ROM is used then the straps must change. NOT TO REPRODUCE OR COPY IT 


ENETM requires SI ull-down instead of SO. NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART JP" 
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Page Norces 


Power aliases required by this page: 
(NONE) 








Signal aliases required by this page: 
(NONE) 





BOM options provided by this page: 
(NONE ) 











Place one of 0.1luf cap close to each centertap pin of transformer 


ENETCONN ae 
6408 Gann gated: 
Ba Pils | 




















Bo [Paes 


2 











CRITICAL 


T4Q00 











12 0] CONN _ P<0O> 
11.0] CONN N<0O> 


CTAPO RJ4 any 3 


F-RTI-TH 
9 


















































CTAP1 
CONN N<1> 
CONN P<1> 





































































































OO000000 



































Ble 
nie 





























514-0636 

























































































CONN 




















Transformers should be 


mirrored on opposite R40 QR40 1) PR4002R4003 
sides of the board 8 . $ 3 a z, 
bleh > hele : esa esa 


2 2 
oe + 


2 









































PLACE _NEAR=T4001. 1 ¢-5mm. "| _| PLACE_NEAR=T4000.5:5mm 




















6 7 
3) 3) 3) 
Zz Zz Zz 


uf 
4B 
D4001 D4000 


RCLAMP0524P 9 RCLAMP0524P 9 
SLP2510P8 SLP2510P8 


CRITICAL 3 CRITICAL 3 
NOSTUFF NOSTUFF 
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7 Ethernet Connector 
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PP1VO FW FWPHY 


PP1iVO FW _R 


L4110 
120-OHM-0. 3A-EMI 


LYYY 2 


PP1VO_ FW FWPHY AVDD 


PP3V3_ FW FWPHY 








25 mA PCIe SerDes 






































L4130 
120-OHM-0. 3A-EMI 





PP3V3 FW FWPHY vpbpA if YYY\2 
MIN_LINE_WIDTH=0.4 MM 

MIN-NECK_WIDTH=0:2 MM 0402-LF 
VOLTAGE=3. 3V 

















L4135 


120-OHM-—0O . 3A-EMI 
PP3V3_FW _ FWPHY VP25 


LYYY 2 
MIN_LINE WIDTH=0.4 MM 





135 mA 


MIN_LINE WIDTH=0.4 MM 
MIN_NECK_WIDTH=0:2 MM 
VOLTAGE=1.0V 


ao PVP _ FW CPS 





PLACE_NEAR=U4100.B10:2mm 





0402-LF 


MIN_LINE. -4 
MIN_NECK_WIDTH=0.2 MM 


WIDTH=0 


MM 


VOLTAGE=1.0V 


110 mA Digital Core 


Q 
iS 
Q 
NS 
a 





Gq 
ra, 
Gq 
La 





N 
BOOK 
OF oO, 
Nbgusee 
ze 
QOH 
OG oO, 
Npwwee 
aa 








4100 4101 





UF UF 














re o8 
ER ER 
02 02 



































FWPHY DSO 


MIN_NECK WIDTH=0.2 MM 0402-LF 
VOLTAGE=3. 3V 















































+ 

a 
eo] a 4 
aya Xe 





























NvVP- vP25 





IATBUSB 
IATBUSH 
IATBUSN 


CRITICAL 
U4100 


FW643 


IDsO (IPD) NT-19 





FWPHY DS1 


IDS1 (IPD) NT-20 





FWPHY DS2 


IDs2 (IPD) NT-21 





NC 


FWO TPAN 


ITPAON 





NC 


FWO TPAP 


ITPAOP 





FW 


PORT1 TPA 


ITPAIN 





FW 


PORT1 TPA 


ITPAIP 





NC 


FW2_ TPAN 


ITPA2N 





NC 


FW2_ TPAP 


ITPA2P 1394 PHY 





NC 


FWO TPBN 


ITPBON 





NC 


FWO TPBP 


ITPBOP 





FW 


PORT1 TPB 


ITPBIN 





FW 


PORT1 TPB 


ITPB1P 





NC 


FW2_ TPBN 


ITPB2N 





NC 


FW2 TPBP 


ITPB2P 





NC 


FWO TPBIAS 


ITPBIASO 





FW 


Pi TPBIAS 


ITPBIAS1 





NC 


FW2_ TPBIAS 


ITPBIAS2 





FW643 RO 


RO 





FW643_ TPCPS 


ITPCPS 





R4150 
¢ EW CLK24P576M xo 1A'A2 2 


IP: 


FW643 NAND 


BGA 


VREG_PWR 


PCIE_RXDON 
PCIE_RXDOP 
PCIE_TXDON 
PCIE_TXDOP 


REFCLKN| 
REFCLKP 


PCI EXPRESS PHY 





(IPU) TCK| 
(IPU) TDI 
(IPU) TDO| 
(IPU) TMS 


TEST CONTROLLER 


NT-1 


NT-2 (IPU) TRST* 





NT-10 (IPD) WAKE* 
FIXME!!! — TYPO IN SYMBOL REGCTL REGCLT 


POWER MANAGEMENT VAUX_DETECT 


NT-12 (1PD) -———”, VAUX_DTSABTE 
NT-13-—— (OD) CLKREON 








INAND_TREE NT-OUT 





FW643_ REXT 


REXT 





FW 


CLK24P576M 


NOTE: NT-xx notes show 


xO 





CRITICAL 


FW 


CLK24P576M 


NAND tree order. 
XI NT-9 





As 
1/16W 
MF-LF 
402 


-Y4150 





= 24.57 6MHZ 





SM-3.2X2.5MM 





lu 
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TP’ 


FW643 SE 


ISE (IPD) 





DP. 


FW643_ SM 


ISM (IPD) 





TE 


FW643 MODE A 


IODE_A (IPD) NT-18 





TP: 


FW643 CE 


ICE (IPD) 





TP 


FW643 FW620 L 





TP 


FW643_ JAST EN 


FW620* (TIPU) 
JAST_EN (IPD) 


MISCELLANEOUS 
NT-11 





TE 


FW643 AVREG 


.VREG 





DP: 


FW643_ VBUF 


I\VBUF 





FW643 PU 


RST _L 








TP’ 


FW643 OCR10 CTL 


4b) eeedeed cee e) TEDTTTTTTTTTTTT bee 


FW_RESET* (IPU) NT-8 


lOCR_CTL_V10 








Z 


IOCR_CTL_V12 (Reserved) 





NT-16 
NT-14 


(IPD) SCIFCLK 
(IPD) SCIFDAIN 
NI-17 SCIFDOUT 


NT-15 (IPD) SCIFMC 





SERIAL EEPROM 
CONTROLLER 





CHIP RESET NT-5 PERST* 


VREG_VSS 





138 mA 


PLACE_NEAR=U1800 .AV34:2. 


igsiev PCIE FW R2D CN 





XSHO2-1 


igsiev PCIE FW R2D C P 








PCIE FW R2D_N 





PCIE FW _R2D_P 





PCIE FW D2R_ CN 


X5HO2-1 


igsiev PCIE FW D2R_N 





PCIE FW D2R_C P 











12%1l6v_ PCIE FW D2R _P 





PCIE CLK100M FW _N 





Cin] *° 


PCIE CLK100M FW _P 





CIN] *« 2 


TP FW643 TCK 





NC_FW643 TDI 





TP FW643 TDO 





TP FW643 TMS 





FW643 TRST L 


[OUT 








IX5H02-1 


PP3V3 FW FWPHY 


54mm 


16 95 


PLACE_NEAR=U1800 .AU34:2. 
<CIN] °° 


54mm 


PLACE_NEAR=U1800.BG36:2.54mm 


{OUD +» 


X5H02-lptack NEAR=U1800.BJ36:2.54mm 


16 95 





FW643_LDO 





eTett Of 8494 


FW643 WAKE L 





FW643_ REGCTL 








FW643 VAUX DETECT 








TP FW643 VAUX ENABLE 





FW _CLKREQ PHY L 





oaOts 


SCIFCLK 





SCIFDAIN 





SCIFDOUT 





Fett 


SCIFMC 





FW643 SCL 





TP FW643 SDA 





FW RESET L 




















nh] 0 
of o 
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Page Notes FireWire Port Power Switch 


Power aliases required by this page: 

— =PPBUS_S5_FWPWRSW (FW VP FET Input) O4260° CRITICAL 

- =PPBUS_FW_FET (FW VP FET Output) FDC638P G CRITICAL 
— =PP3V3_FW_P3V3FWFET (3.3V FET Input) Mw Pe ee D4260 


— =PP3V3_FW_FET (3.3V FET Output) PPBUS FW FWPWRSW F121 ae 2 PPBUS FW _FWPWRSW_D t1N2 


- =PP3V3_FW_FWPHY (PHY 3.3V Power) 90 64 63 50 49 35876 PPBUS G3H Q4262 provides for fast-off of 04260 in SO (Late-VG detection) MIN_LINE_WIDTH=0.5 mm MIN_LINE_WIDTH=0.5 mm Vo 
MIN-NECK-WIDTH=0:25 mm NONECK-WIDTH=0:25 mm 


— =PP3V3_SO_FWLATEVG e e e | VOLTAGE=12. 6V MrintsmpciioH24 VONTAGESTS - ev CRS08-1.5A-30V 
— =PP3V3_SO_FWPWRCTL 
- =PP1V05_SO_FWPWRCTL (5KPD Bias Rail) R4262: 1R4260 
— =PP1V0O5_FW_P1VOFWFET (1.0V FET Input) UK $ 390K 

— =PP1V0_FW_FET_R (1.0V FET Output) £19W igisn 

— =PP1V0O_FW_FWPHY (PHY 1.0V) : 2402 


Signal aliases required by this page: 4 _EWPORT FASTOFF L DIV TaD ODW 4 _EWPORT PWREN LD 


— =FW_CLKREQ_L Q4262 
— =FW_PME_L R4263! CRITICAL 
10 


BOM options provided by this page: 
(NONE) 





PPVP_FW 










































































FWPORT FASTOFF L 








Supervisor & CLKREQ# Isolation 


CRITICAL woos 28 7 PP3V3_ FW _FWPHY 


88,85 PP3V3_S0 Q4262 2,99 | _PP3V3 SO 
sistas fe BSS8402DW 28°73 73%s as2°si°sd°4s fe 
SOT-363 


(SYM-VER1) 
CRITICAL 


Q4261 VDD 
SSM3K15FV U4290 


SOD-VESM-HF Ah E SLG4APO 1 6V 
TDFN PP1VO_ FW FWPHY perae 


1 e 
SENSE 
0.7V 




















nm 





4] CRITICAL |*R4290 








Na<er] O 
| 


oun 
































© D> FWPORT PWR_EN 























FW RESET RL RESET* FW RESET L oD = 
DLY = 60 ms +/- 20% 




















3019 OI —EW_PWR_EN — FW CLKREQ PHY L 


SS 
2316 Go EW CLKREO L L FW CLKREQ PHY L 3; 35 
MAKE_BASE=TRUE 




















Pull-up provided by another page. 














FireWire Port 5K Pull-Down Detect 


All FireWire devices require 5K pull-down on TPB pair. 
Host can detect as load on TPBIAS signal. 
Current source only active when FW_PWR_EN is low. 


3.3V FW Switch 


U4201 


24%5%2.8.°3 #_PP3V3_ SO TPS22924 PP3V3 FW FWPHY 5 22 20 a0 


isa 49 


CRITICAL fs)e0073"72 
FW_SKPD DET L Al M Cc t = 1.7A 85C 
Q4275 58 MAKE_BASE=TRUE ° vin vou a a ara ( ) 


DMB53D0UV 3 CRITICAL CRITICAL 


sss PED EW _PWR_EN SOT-563 | aig en eee ae : C) Sto30 C4201 }| on U4201 & U42 02 


DMB5 3D0UV 19 Part TPS22924C 


SOT-563 





FW _PWR_EN L 







































































CRITICAL CRITICAL 42701 \ 
2 ° Cc 9 a 7 Type Load Switch 


Q4270 Q4270 . 
BC847CDXV6TXG 5 FWDET MIRROR 2 BC847CDXV6TXG 
SOT563 SOT563 R R(on) 18 mOhm Typ 
4 
































50 mOhm Max 








1 











Max Output: 2A 











FW Pl TPBIAS R FWDET EMIT ils 1.0V FW Switch 
U4202 


1,-PP1V05_SO TPS22924 PP1V05 FW FET 


CSP MIN_LINE WIDTH=0.4 mm 
MIN-NECK_WIDTH=0:2 mm 


vin vour( ? VOLTAGE=T.05V 
-————® 
CRITICAL LSI FireWire PHY requires 1.0V. 
. To avoid an extra power suppl 

; FW Pl TPBIAS oN R4202 P pply, 
“0 s® [IN 0.549 1.05V is used with a series R 
T/16w to reduce voltage. 
MF 


FireWire PHY WAKE# Support 2402 


PP1VO FW FWPHY 























PLACE_NEAR=C4360.1:2 mm 






































When PHY is powered, FW_5KPD_DET_L acts as legacy PME# signal. 


PP3V3_ FW FWPHY Dual-purpose output: 





1) 5K Pull-down Detect when FW_PWR_EN is low. 
| 2) FW643 WAKE# (PME#) when PHY is powered. 


FW PLUG Lis a9 

Pull-up provided on another page. 
3 CRITICAL 

04276 

DMB53D0UV 


SOT-563 





SYNC_MASTER=K91_ MLB SYNC_DATE=10/20/2019 


‘FireWire Port & PHY Power 


FW643 WAKE -—L FW643 WAKE Lj ne 
MAKE_BASE=TRUE CRITECAL appt Inc. — 
Bose 30 2 es 


DMB53D0UV 
SOT-563 NOTICE OF PROPRIETARY PROPERTY: 
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Page Notes FW643 TPCPS Leakage Protection Unused FireWire Ports FireWire PHY Config Straps 


Power aliases required by this page: 
— =PPVP_FW_PORT1 

—- =PPVP_FW_PHY_CPS_FET (From Port) 
—- =PPVP_FW_PHY_CPS (To PHY) 

— =PP3V3_FW_FWPHY 


= SRP SYS S80. FWLATEVG TPBIAS NC_FWO_TPBIAS ‘i 
Signal aliases required by this page: 3 TPAP iG EHO. HERD ee R4 382 
— =FW_PHY_DSO MAKE_BASE=TRUE NO_TEST=TRUE % 


- = TPAN NC_FWO TPAN 
FW_PHY_DS1 PPVP_FW PPVP_FW_ CPS MAKE_BASE=TRUE NO_TEST=TRUE 


403976 


— =FW_PHY_DS2 MIN_LINE_WIDTH=0.4 mm 
— = = = = TPBP NC_FWO TPBP 
NOTE: This page is expected to contain Eom POR Vonrhessrstey O°? mm MAKE_BASE=TRUE NO_TEST=TRUE FWPHY DSO EWPHY DSO [OUD 2 
M4 MAKE_BASE=TRUE 


. IAKE_BASE=TRUE 
the necessary aliases to map the __ ppvp FW CPS TPBN WG_EWO_TPBN NOCTESTETRUE ‘ ous FWPHY DS1 FWPHY DS1 [ED 0 


FireWire TPA/TPB pairs to their — MAKE_BASE=TRUE 


appropriate connectors and/or to To FWwe45 ahs TPBIAS NC_FW2 TPBIAS per FWPHY DS2 EWPHY DS2 poppy» « 
MAKE _BASE=TRUE NO_TEST=TRUE MAKE _BASE=TRUE 


properly terminate unused signals. TPAP NC FW2 TPAP 
6 

A ; : MAKE_BASE=TRUE NO_TEST=TRUE 
‘cee provided by this page: j cps EN L pIv ; TPAN NC_FW2 TPAN ‘i 
MAKE_BASE=TRUE NO_TEST=TRUE 

- - TPBP Nc _FW2 TPBP : 
1394b implementation based on Apple R4312' MAKE_BASE=TRUE NO_TEST=IRUE 


FireWire Design Guide (FWDG 0.6, 5/14/03) x ° TEBN WG EW2 TPBN EST=THUE * 





FW643 has internal leakage path from TPCPS pin to VDD33. Disabled per LSI instructions Configures PHY for: 
FET blocks current to TPCPS until VDD33 is powered. (All unused port signals TP/NC) - Port "1" Bilingual (1394B) 


PP3V3_ FW FWPHY 





































































































6 
D\CRITICAL 


PP3V3 FW FWPHY 04300 
BSS8402DW 
SOT-363 


(SYM-VER1) 

















CRITICAL 


Termination Cable Power 14310 ae 


Place close to FireWire PHY wo se 7 ¢ PPVP_FW FERR-250-OHM Note: Trace PPVP_FW_PORT1 must handle up to 
PPVP FW PORT1 F 
MIN_LINE_WIDTH=0.5 mm 


39 38 FW Pl TPBIAS MIN-NECK WIDTH=0.25 mm 
o> VOLTAGE=33V 


eH 





oN 





(FW_PORT1_TPA_N) 
(FW_PORT1_TPA_P) 




















vibe 


BOOK 
OF ©, 




















"Snapback" & "Late VG" Protection PORT 1 
SIGNAL MODELCEMBTY a7 3 @_PP3V3 SO BILINGUAL 


*R4360 R4361' = . ————_ CRITICAL 
56-2 56.2 PLACE_NEAR=U4350.1:2 mm J4310 
1/16W 1/160 4 1394B-M97 

ae ee oh fate 

u4350 fee ese ee 


TPA FW _PORT1 TPA 
€ MAKE_BASE=TRUE TPD 4si 394 (FW_PORT1 OUTPUT 


TPA N 3; FW _PORT1 TPA TP FWLATEVG VCLMP IVCLMP (FW_PORT1 
— MAKE_BASE=TRUE 


TRB. P =—3; FW PORT1 TPB 39 FWPORT PWR_EN IPWEWR_EN 
——__MAKE_BASE=TRUE 6 { __¢ sc/nc 
TPB WN —3; FW PORT1 TPB a 


SIGNAL _MODEL=EMPTY | —  MAKE_BASE=TRUE 1 {GND} 
SIGNAL MODEL=EMPTY = - R4350 GND (FW_PORT1_TPA_N) PAS ve 
a 


1R4362 R4363: 13s FW PORT1 AREF 
96.2 56.2 MP-LE (FW_PORT1_TPA_P) ont UPAR) 
1% 4025 
1/16W 
MF-LF 
4025 






























































































































































PLACE_NEAR=J4310.5:2 mm 


FW _PORT1 TPB C 4 ° O) cuassts 


























(F R TP 
W_PORT1 7 SYNC_MASTER=K91_ MLB SYNC_DATE=07/22/2019 


(FW_PORT1_TPB L ; A 
= 51450605 FireWire Connector 


AREF needs to be isolated from all Bravine Norern ote 
local grounds per 1394b spec C3 Apple Inc ae (35 
When a bilingual device is connected to a © Po al 


Deron ent y devace! apt per eaS path NOTICE OF PROPRIETARY PROPERTY: BRAN 
between them (to avoid ground offset issue) 
THE INFORMATION CONTAINED HEREIN IS THE 


a PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


PLACE_NOTE=J4310.5:2 mm = BREF should be hard-connected to logic THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
ground for speed signaling and connection TO MATATATN THLS IDOQUMENT 2h SONerIDENee 43 OF 132 


NOT TO REPRODUCE OR COPY IT 


NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [P'S 
ALL RIGHTS RESERVED 40 OF 105 
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ODD Power Control 
Gass" 


TPCP8102 
23V1K-SM 





PPSV_SW_ODD_R 

70 69 68 65 54 2287 6 PPS5V SOU it MIN_LINE_WIDTH=0. 6mm 
MIN_NECK_WIDTH=0. 4mm 

VOLTAGE=5V 





























NOTE: 3.3V must be SO if 5V is S3 or S5 to 
ensure the drive is unpowered in S3/S5. 





102,100 91 8 85 84 ppay3 gs. 
46 41 40 39 36 35 B26 2 27 6 PP3V3_S0 
'@3/e0 73°72 62 61 57 54°52 5 








OpD_PWR_EN_LS5V_L 2 opD_PWR_SS 








CRITICAL 


Q4596 
SSM6N15FEAPE CRITICAL 


soTs63 





ISNS_ODD_P 














ISNS_ODD_N 














SSM6N15FEAPE 
soTs63 




















OpD_PWR_EN_L. 











6 _PP5V_swW_OpD 
MIN_LINE_WIDTH=0. 6mm 
MIN_NECK_WIDTH=0. 4mm 
VOLTAGE=5V 





ODD Port 


CRITICAL 
FL4520 


90-OHM-100MA 


J4500 
CRITICAL 55560-0168 
tt 





494 SATA ODD _R2D_UF_P 2 SATA_ODD_R2D, 











4 








PP3V3_sS0 











Z i 94 SATA _ODD_R2D_UF_N SATA_ODD_R2D, 





PLACE_NEAR=J4500.5:4mm 

















O0O000000 
990000000 











94 SATA_ODD_D2R_C_N SATA_ODD_D2R_N 

















51680617 











94 SATA _ODD_D2R_C_P 




















45 6 SMC_ODD_DETECT 


Indicates dise presence 


PLACE_NEAR=J4500.11:4mm 


oRE EET Internally PD ~150K 
Write:0xB6 Read: 0xB7 





ADDR1| ADDRO| Address (R/W) 
SATA HDD Port napaah angst ts PE SVS SO 0x96/0x97 














PLACE_NEAR=L4500.1:3mm PLACE_NEAR=L4500.2: 3mm 
amen 0x98/0x99 
CRITICAL $ OxB6/0xB7 
CRITICAL 


,PP1v5_so : H OxB8/0xB9 
L4500 


FERR-70-OHM-4A, Ml NO STUFF 


a 


MIN_LINE_WIDTH=0. 6mm 















































© 
ola 





_I basal MIN_NECK_WIDTH=0. 4mm 5% 
VOLTAGE=5V PLACE_NEAR=J4501.1:3mm VOLTAGE=5V 3 ieee us ieeeree 
ra] 2 GND = 


402, DD 94 6 SATA HDD_D2R_RDRVR OUT _P 


10s 16v CERM 40 
cwo_vorp-taur 41.2 1s mete U4510 
siew 402 GND_VOID=TRUE 
sien Sor atom PS8521A Siig: /Sni ib Sake ABBR GUE He 26ND pe nee 
CRITICAL G24 6 SATA upp _p2R cP 94 6 SATA HDD _D2R RDRVR_IN TOFN 
> ev u , 
rT cERM 1 A_OUTPI 


J4501 t , GND_VOID=TRUE 
QT500166-L020 


M-ST-SM 








SATA_HDD_D2R, 

















10s 16V CERM 




















946 SATA HDD _D2R_RDRVI CRITICAL A_oUT: 94 6SATA_HDD_R2D_RDRVR_IN_N 

















GND_voID 








- 6 SATA _HDD_R2D_RDRVR olfT_N B_IN 
= 2 GND_VOID=TRUE 
§,SATA HDD R2D_RDRVR B_INP| 94 6SATA HDD R2D_RDRVR_IN P 

















4 








9090 


16v ERM 





GND_VOTD: 1% MP-LF 
i/iew 402 SATARDRVR EN EN REX} SATARDRVR REXT 














SATARDRVR B_PREO/I2C_ADDRO A_PRE1/SCL_CT: 26 28 30 32 48 62 89 95 














o 24-6 SATA HDD D2R CN 




















41 _SATARDRVR i 9 |aPREO/12C_ADDRL B_PRE1/SDA_CT: SMBUS PCH DATA CET © 16 23 26 28 30 2 48 62 09 95 
cRM D2R values for 3dB de-emphasis 


402 





GND_voID 








satarpeve f2c enn 10yt2c_EN* 





O0O000000 
9900000 














: satarpkve_ test 18 |rEsT 
R2D values for 3dB de-emphasis ~ 99K 
CRITICAL 1% SYNC_MASTER=K92_ERIC SYNC_DATE=11/08/201g 


51650350 FL4501 ee Eo sfiee ae : i 
_FL45C R4511 is 
12 eooriere mae AAA C4511 0 20. SATA Connectors 


i 94 6 SATA _HDD_R2D RC _UF_N 0.01uU 


’ x / eA REN ERB NLBIUITS TT 
GND_voID=TRU 10s lev ceRM 402 Apple Inc. — 


SATA _HDD_R2D_UF_P 
. O1UF 
2 GND_VOID=TRUE NOTICE OF PROPRIETARY PROPERTY: BRAN 
GND_vorp: MELE 
402 on lay) GEER TAGE = THE INFORMATION CONTAINED HEREIN IS THE 
oe : na PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 

eanicoeiuaenree-Ge le THE POSESSOR AGREES TO THE FOLLOWING: PAGE 

-—____@» [ = = I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 45 OF 132 
II NOT TO REPRODUCE OR COPY IT 
- III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [=F 
GND_VvorD: 

. IV ALL RIGHTS RESERVED 41 OF 105 
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USB Port Power Switch 


CRITICAL 


U4600 
TPS2561DR 
SON 


IN_O OUTIL 





10a 92 72 67 46 44 43 21 29 7 6 PPSV_S3 


PM_SLP_S4_L 


72 66 45 29 17 


PP5V_S3_ RTUSB A ILIM 


Left USB Port 


CRITICAL 


L4605 
FERR-120-OHM-3A 
PP5V_S3 RTUSB A F 


LYN: 

















IN_1 ouUT2 


24 USB_EXTA OC L 
21 GoMUSB EXTB OC L 


FAULT1* ILIM| 
SQFAULT2* 














a3 USB_ PWR_EN 














CRITICAL CRITICAL 
C4690? 


C461 10UF 
220UF-—35MOHM 
20% 6 
6.3V 
POLY-TANT 
CASE-B2-SM 


Qa 

















v fie 
N 
BQLNO 


2 

6.3V Ee 
POLY-TANT 6 
CASE-B2-SM 


INS PPiea NO) 


OuiCS! 

















USB ILIM 


SS 
Owes UN 





MIN_LINE WIDTH=0.5 


MIN_NECK_WIDTH=0 


VOLTAGE=5V 


™m 
-375 mm 


PP5V_S3_RTUSB B,yILIM 





Bb 


vt 





MIN_LINE_WIDTH=0.5_mm' 


MIN_NECK_WIDTH=0 


VOLTAGE=5V 


2a7S 


hm 








Current limit per port 


USB/SMC Debug Mux 


4645 44.25 7 62 PP3V42_ G3H 


13°64 63.53 48 4 








SMC_DEBUG_YES 
SMC_DEBUG_YES 





(R4600) : 





2.18A min / 2.63A max 





1» USB2_ EXTA MUXED _N 


0603 MIN_LINE_WIDTH=0.5_ mm 
MIN_-NECK_WIDTH=0.375 mm 


VOLTAGE=5V 


CRITICAL 
L4600 


90-OHM-100MA. 
DLP118 








100 USB2_EXTA MUXED P 





CRITICAL 
J4600 


-—_——_————- USB 


F-RT-TH-M97-4 
5 














Siee 
mm” 















































CRITICAL 
L4615 
FERR-120-OHM-3A 


Teeaat 


PP5V_S3_ RTUSB BF 








D4600 
RCLAMP0502N 
SLP1210N6 


CRITICAL 














We can add protection to 5V if we want, but leaving NC for now 


Place L4605 and L4615 at connector pin 














2746 45 6 CD M+ Y+ 











47 46 45 6 ON mM U4650 * 

PI3USB102ZLE 
TOFN 

“ “a> CRITICAL 

94 24€BT> D— 


ISMC_DEBUG_YES 














oE* sE|10 4_USB_DEBUGPRT EN _L ogy. 

















SMC_DEBUG_NO 
R4651 


GND SEL=0 Choose SMC 
SEL=1 Choose USB 








INNA 2 


SMC_DEBUG_NO 
R4652 











AVAAVan 
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° 
_ 
c 
IO 

efter 


Q 
EIEN, 
SDH! 
NE <ee! 





VOLTAGE=5V 


CRITICAL 
L4610 
90-OHM-100MA 
DLP11S 


CRITICAL 
J4610 


USB 
F-RT-TH-M97-4 
5 











so USB LT2 








24 UCB USB 





Sine 
anna 





so USB LT2 











eres USB 





bert: USB Poruw B&B 









































D4610 


RCLAMP0502N 
SLP1210N6 


CRITICAL 
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~ External USB Connectors 


Sane Norn wT 
Apsig nes «= | 
VTetTon 
2 Ss 
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USB Port Power Switch 


PP5V_S3 


CRITICAL 





IN_O 





31297 6 


IN_1 





2s 6 QOT USB _EXTC oc _L 


a2 (IND USB _PWR_EN 





CRITICAL 
|} C4780 








CASE-B2-SM 














U4780 
TPS2557DRB 


SQFAULT* ILIM 


SON 


PP5V_S3_RTUSB_C_ILIM 


LEFT USB PORT C 


CRITICAL 
L4725 
FERR-120-OHM-3A 








ouT1 
OUT2 











C4785 * 


10UF 








Current limit 


USB_EXTC_N 





MIN_LINE, 
MIN_NECK_| 
VOLTAGE=5V 


(R4700): 2.19A min / 2.76A max 





0603 
PLACE_NEAR=J4720.1:8mm V° 


CRITICAL 





100 USB_LT3_N 








CRITICAL 
J4720 











100 USB_LT3_P 




















94 24 





°4 2487 >—USB_EXTC P 


PLACE_NEAR=J4720.2: 8mm 

















4] 

















D4720 
RCLAMP0502N 
SLP1210N6 

















CRITICAL 
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ele 
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PPSVgs3_ IR USB 
firx_ciNe_wioTH-0. 

MIN_NECK_WIDTH-O- 

VOLTAGE-SV 











vcc 





U4800 


CY7C63803-LQOXC 
QFN 


USB IR P -0/D+ PO. 
USB_IR_N .1/D- PO. 
IR_VREF_PTL -2/VREG INTO/PO. 
.3/SSEL INT1/PO. 
-4/SCLK INT2/P0. 
C4803 
1UF -5/SMOSI TIOO/PO. R_RX OUT RC 
Ef -6/SMISO TIO1/PO. 














CRITICAL 
OMIT 





P/N 33880633 




















PLACE_NEAR=J4800. 


6 PP3V42_G3H LIDSWITCH R 1 2 PP3V42_G3H 

J4800 eee 
FFL 8-6A-R11AD-B-3H VOLTAGE=3 
CRITICAL 2 - 6 PP5V_S3_IR R YN, PP5V_S3 


T7iew 


67 25 42 45 46 47 48 53 63 64 73 104 











MIN_NE 
VOLTAG! 





6 SMC_LID_R 1 2 SMC_LID 











: 
SYS_LED_ANODE 




















IR_RX_OUT 





518S0692 


1c4805 1 c4806 


—— 0.1UF —— 0.1UF 
T— 108 T— 10 

lev 2 18 
X7R-CERM X7R-CERM 
402 402 








2 

















PLACE_NEAR=J4800.1: 
PLACE_NEAR=J4800.2 
PLACE_NEAR=J480 
PLACE_NEAR=J480 





SYNC_MASTER=K17_MLB SYNC_DATE=04/26/201q 


Front Flex Support 


apeie mae, | 
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NOTE: Unused pins have "SMC_Pxx" Unused 
pins designed as outputs can be left floating, 


those designated as inputs require pull-ups. 


names. 


as 6 PP3V3_S5 AVREF_ SMC 
PP3V42_G3H 





104 73 64 63.53 48 47 46 44 42 257 6 





oO} 
a 
q 
cl 

= 
-1@) 








i 
q 
Hy 








N 
BORN 
OEIC, 
N 
BORN 
OEIC, 




















PLACE_NEAR=U4900.E1:3mn 
PLACE_NEAR=U4 900 .M12: 3: SMC_VCL = 


mm 
PLACE _NEAR=U4900 -M12:3mm 
PP3V3_S5 SMC _AVCC 
MIN_LINE_WIDIH=0.25 MM 
MIN-NECK_WIDTH=0 1 MM 
VOLTAGE=3. 3V 








R499 
4 


LAKE t 





d 
d 
4 














et d 
= i] 


U4900 ¥ iss 
DF2117RVPLP20HV ; u4900 








— 
VCL AVREF 





TP SMC P10 








R4909" 


4 


TP SMC RSTGATE L 





ALL SYS _PWRGD 





S5 PWRGD 


sett 





PM DSW _ PWRGD 





SMC_ DELAYED PWRGD 





PM PWRBTN_ L 





TP SMC _ P20 





as IP SMC P24 


. 


| 


ett? 





as SMC _ BMON MUX SEL 


¢ 





LPC_AD<0> 


? 


> 
we 





LPC _AD<1> 





LPC _AD<2> 


alu 
alo 





LPC_AD<3> 


wo 
x 





LPC FRAME L 


> 
& 





SMC LRESET L 





LPC _ CLK33M_ SMC 





LPC _ SERIRO 


vloju 
ala}|o 





as LP_SMC_ P41 


1444310] 


ie} 
rs 





SMBUS _ SMC MGMT SDA 





as _LP_SMC_P43 





SMC_ GFX THROTTLE L 





SMC_ SYS KBDLED 





SMC _ TX L 





SMC_RX_L 





SMBUS SMC 0 SO SCL 





as SMC PAO PU 





TLP-145V 
(1 OF 3) 
OMIT 


, 


Zaz 
aaa 


SMC_ ADAPTER _EN 





4 


SMC _PROCHOT 3 3 L 





SMC_ BIL BUTTON L 





SMC _CPU_VSENSE 





SMC_ CPU _ISENSE 





SMC_GPU_VSENSE 





<IN] +6 +9 


SMC_GPU_ISENSE 





IN] #6 


SMC _ GFX VSENSE 





SMC 


CIN] 6 
GFX ISENSE 50 





SMC_P1V5S3_ ISENSE 





SMC _CPUVCCIO ISENSE 





> 
a 


HS PPEEOEED OF 


SMC _SCI_L 





wo 
a 


PM CLKRUN_ L 





vla 
ala 


LPC PWRDWN_ L 





> 
a 


SMC_TX L 





wo 
a 


SMC _ RX _ L 





Q 
a 


B 


ern 


SMBUS _ SMC _ MGMT _ SCL EID 42 28 203 





q 
S 


SMC_ONOFF_ L 





a 
@ 


CIN] © 36 53 


SMC_BC_ ACOK 





m 
S 


SMC_PME _ S4 WAKE L 





(9) 
ny 


PM _SLP_S3 L 





z 
is 


PM _SLP_ S4 L 





a 
a 


PM _SLP_S5 L 





hy 
is 


SMC_CLK32K 





hy 
a 


Lereeeee [tate 


B 


<<a] 
SMBUS _SMC_0_SO_ SDA pps aa 5: 














Zz 
@ 





TP SPT DESCRIPTOR OVERRIDE 


Zz 
nm 





PM SYSRST_L 


i 
G 





USB _DEBUGPRT_EN_ L 


S 
S 





MEM EVENT L 


z 
i 





WIFI EVENT L 


im 





SYS _ONEWIRE 


m 
@ 





SMC_BATLOW L 


i 





SMC _ RUNTIME SCI_ L 


Q 
© 


wo 
co 





SMC_ODD_ DETECT 





SMC_S4_ WAKESRC_EN 





as SMC _PB4 


oth? 





SMC _ DP _ HPD L 





SMC_ GFX OVERTEMP L 





SMC_ FAN O CTL 





SMC _ FAN 1 CTL 





NC_ SMC _ FAN 2 CTL 





NC_SMC FAN 3 CTL 





SMC_FAN 0 TACH 





SMC_FAN 1 TACH 





NC_SMC_ FAN 2 TACH 





NC_SMC_ FAN 3 TACH 





SMC_ SA ISENSE 





SMC_DCIN VSENSE 





SMC DCIN ISENSE 





SMC_PBUS VSENSE 





SMC_BMON_ ISENSE 





SMC_CPU_HI_ ISENSE 





SMC _GPU_HI_ ISENSE 





SMC _ OTHER HI ISENSE 


SCOEEEEES GHFETEEE O86 








U4900 
DF2117RVPLP20HV PEO 


TLP-145V PEL 
(2 OF 3) PE2 
OMIT PE3 

PE4 
PFO 


PFL 
PF2 
PF3 
PF4 
PFS 
PF6 
PF7 


PGO 
PGL 
PG2 
PG3 
PG4 
PGS 
PGE 
PG7 


PHO 

PHL 

PH2 
PECI/PH3 
PEVREF/PH4 
PEVSTP/PHS 


m 
ia 


SMC_ CASE OPEN 





q 
a 


<n * 


SMC_TCK 





m 
S 


IN] © 36 47 


SMC_ TDI 





q 
BH 


CIN] 5 65 
SMC_TDO 





x 
& 


{OUD «3 
SMC _ TMS 





nm 
Ga 


CIN] «164 
G3_ POWERON L 





Zz 
a 


SMC_SYS_LED 





g 
a 


SMC_LID 





Pe PESETF 


a 


. 


2/5 
ala 


. 


22 
qa 


TP SMC _PF5 





+ 


ie 
Bias 


. 


SMS INT L 





err 
SMBUS _ SMC BSA SDA <ED « 





SMBUS _ SMC BSA _ SCL 





SMBUS _SMC_A_S3 





SMBUS _SMC_A_S3 





SMBUS _SMC_B_SO 





SMBUS _SMC_B_SO 





SMC_PROCHOT 





{ID « 
SMC _THRMTRIP 





{0D « 
CPU_PECI_ R 


<N] 46 49 63 a 


NOTE: 


DF2117RVPLP20HV 
TLP-145V 


(3 OF 3) 
OMIT 





6447 46 6 EID SMC RESET L 
as SMC _ XTAL 





as SMC _EXTAL 





SMS Interrupt can be active high or low, 
If SMS interrupt is not used, pull up to 


CPU_PECT i is s2 





PVCCIO SO SMC _R 





a 
PM PECI PWRGD R 














PP1V0O5_ SO 


7910 12 13 14 23 35 39 68 70 73.1 














10! 


PM PECI_ PWRGD ;; 





ETRS' 





AVSS 


NC 


SMC_MD1 





SMC_KBC 








SMC_NMI 








T* 


SMC_ TRS 


<n] ©: 























PLACE_NEAR=U4 900 











rename net accordingly. 
SMC rail. 





. 
GND_SMC_AVSS 4. 
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SMC Reset 


PP3V42_G3H 


48 47 46 45 44 42 
fo *7 


"Button", 





/_PP3V42_G3H 





48 47 46,45 44 
- Desktops: 5V 
Mobiles: 3.42V 


SMC_ TPAD RST L 








4 o 





V+ VIN 


U5010 
VREF-3.3V-VDET-3.0V 


é DEN 
RESET* 


Supervisor & AVREF Supply 


SMC_ RESET L 





OMR1* (IPBN0903048 





ZQmr2* (IPU) 





52 46 45 6 (I SMC _ONOFF L 
SMC _ MANUAL RST _ L 


4 IpELaAy 





SILK_PART=SMC_RST 








THRM 


GND PAD 











a 


c 
wr<oo C1 


UWS! 





Bb 


PP3V3_S5_ AVREF_ SMC 





MIN_LINE WIDTH=0.4 mm 


CRITICAL rerout| & _¢@ 4 MINTNECK-WIDTH=0:1 mm 


VOLTAGE=3. 3V 








N 








* 
PLACEMENT_NOTE=Place 


MR1* and MR2* must both be low to cause manual reset. 


+ 
R5001 on BOTTOM side 


Used on mobiles to support SMC reset via keyboard. 


NOTE: 


Debug 


OMIT 
R5016" 
PLACE_SIDE=BOTTOM 
1/10W 
MF-LFE 
6035 
SILK_PART=PWR_BTN 


Internal pull-ups are to VIN, 


Power 


not V+. 


"Buttons" 


SMC_ONOFF_L 
OMIT 
*R5015 
Q. PLACE_SIDE=TOP 
1/10W 
MELE 
2603 
SILK_PART=PWR_BIN 


[OUT © 45 46 53 





GND_SMC_AVSS 


45 49 50 





MIN_LINE WIDTH=0.4 mm 
MIN-NECK-WIDTH=0:1 mm 
VOLTAGE=0V 


46 45 6 


NC_SMC_ FAN 





46 45 6 


MAKE_BASE=TRUE 
NC_SMC_ FAN 





46 45 6 


MAKE_BASE=TRUE 
NC_SMC_FAN 





46 45 6 


MAKE_BASE=TRUE 
NC_SMC_ FAN 





SMC_ BC ACOK 


49 46 


MAKE_BASE=TRUE 
SMC _BC_ ACOK 





55 46 SMS INT L 


MAKE_BASE=TRUE 
SMS_INT L 





SMC_CPU_VSENSE 


MAKE_BASE=TRUE 
SMC _CPU_VSENSE 





SMC _ CPU _ISENSE 


MAKE_BASE=TRUE 
SMC _CPU_ISENSE 





SMC_GPU_VSENSE 


MAKE_BASE=TRUE 
SMC _GPU_VSENSE 





SMC _ GPU _ISENSE 


MAKE_BASE=TRUE 
SMC _GPU_ISENSE 





SMC_GFX VSENSE 


MAKE_BASE=TRUE 
SMC _ GFX VSENSE 





SMC_ GFX ISENSE 


MAKE_BASE=TRUE 
SMC _GFX_ ISENSE 





SMC_P1V5S3_ ISENSE 


MAKE_BASE=TRUE 
SMC _P1V5S3_ ISENSE 





SMC_CPUVCCIO ISENSE 


MAKE_BASE=TRUE 
SMC _CPUVCCIO ISENSE 





SMC_ SA ISENSE 


MAKE_BASE=TRUE 
SMC _SA_ ISENSE 





SMC _ DCIN VSENSE 


MAKE_BASE=TRUE 
SMC _DCIN VSENSE 





SMC _ DCIN_ ISENSE 


MAKE_BASE=TRUE 
SMC _DCIN_ ISENSE 





SMC _ PBUS VSENSE 


MAKE_BASE=TRUE 
SMC _PBUS VSENSE 





SMC_BMON_ ISENSE 


MAKE_BASE=TRUE 
SMC _BMON_ISENSE 





SMC CPU HI ISENSE 


MAKE_BASE=TRUE 


SMC _ CPU HI ISENSE 





SMC GPU HI ISENSE 


MAKE_BASE=TRUE 


SMC _ GPU HI ISENSE 





SMC OTHER HI ISENSE 


MAKE_BASE=TRUE 
SMC _ OTHER HI ISENSE 





TP _SMC_ P10 


MAKE_BASE=TRUE 
TP_SMC_ P10 





TP_SMC_ P20 


MAKE_BASE=TRUE 
TP_SMC_ P20 





TP SMC P24 


MAKE_BASE=TRUE 
TP_SMC_ P24 





SMC _BMON_ MUX SEL 


MAKE_BASE=TRUE 
SMC _BMON_ MUX SEL 





TP SMC P41 


MAKE_BASE=TRUE 
TP_SMC_ P41 





TP_SMC_ P43 


MAKE_BASE=TRUE 
TP_SMC_ P43 





TP SMC _PF5 


MAKE_BASE=TRUE 
TP_SMC_PF5 





TO CPU 


SMC FSB to 3.3V Level Shifting 


R5062 3 
pacoKy 


934° &_PP3V3_ SO 
fe 





CPU _PROCHOT BUF 


TO SMC 




















92 68 10€BT>. CPU _PROCHOT L e 


6 














12 UT PM THRMTRIP L R 





3/D 


4 a 

















1/16W 
MF-LF 
402 


Q5059 


CPU_PROCHOT L_ R 4) 


CRITICAL 4 

















CRITICAL 


Q5060 
DMB53D0UV 
SOT-563 




















SSM6N15FEAPE 


G 





& el] sors63 
Ly 


SMC_ PROCHOT 





CRITICAL 


Q5060 
DMB53D0UV 
SOT-563 





CRITICAL 
Q5059 


SSM 
SOT5 





6N15FEAPE 
63 


SMC_THRMTRIP 








MAKE_BASE=TRUE 


RSTGATE L TP SMC RSTGATE L 


MAKE_BASE=TRUE 





R5012 ya 64 62 52.49 47 46 a5 44 a2 a3 7 ¢ -PP3V42_G3H 
" PM CLK32K SUSCLK_R 1 ANA /2 SMC_CLK32K SNe eNOR a: 
PLACE_NEAR=U1800.N14:5.1mm G3_POWERON L 
SMC LID 
SMC_TX_L 
SMC 


ys) 
(ex 
fo) 
~ 
lo 








1/720W 
1720W 
1720W 
1720W 
1720W 


78) 
On 


CIOJQJGJOJOJO JOHOJOJO} 











AYA A 





PP3V3_ S4 





SMC 
SMC 
SMC 
SMC 
SMC 


TMS 
TDO 
TDI 
TCK 
BIL BUTTON L 50H 
SMC_XTAL R nie CRITICAL SMC _DP_ HPD Liga are rae a 


a 5 6 
CRITICAL % Q5020 3 VV\i8 1720 
¥50107L a 
2 





1720W 
1720W 
1720W 
1720W 








SMC Crystal Circuit 


C5010 











R5010 
a» SMC_XTAL LAKA2 





ANN AAA) AA 
CYOWOWOWOWOWO1 OO 
KO]O0}CO}C0}JNIJIJ |] I|I 
NIA} OJWOJOCOJN SU] 











5% 

1/16 

MF-LF 
402 








20.00MHZ CL] 
5X3.2-SM == 








= 











as SMC _EXTAL 1 
DP_A EXT HPD 























ADAPTER _EN 
CASE OPEN 








PB4 
S4 WAKESRC EN 





PP3V3_ S4 








System (Sleep) LED Circuit 





PP3V3_ WLAN 





SMC_PME S4 WAKE L 





SMC_PME _S4 WAKE L 65: 31 6 
MAKE_BASE=TRUE Ly i ida 
WIFI EVENT L 10K 1 2 
W331 7208 iF 








SYS _ LED ILIM 








13 64 63 53 48 47 46 45 a4 42 257 ¢, PP3V42_ G3H 
NOSTUFF 


R5094 100K INny2 


BATLOW# Isolation 





SYS LED L VDIV 





SMC_ RUNTIME SCI_L 





5% 1/720W MF 


0.19177 6 PP3V3_S5 PP3V3_ SUS 
0091 86/83 53 











CRITICAL 


Q5030 
DMB54DO0UV 
SOT-563 





CRITICAL 


Q5040 
SSM3K15FV —wW 
SOD-VESM-HF 
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7 SMC Support 
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R5040° 




















SYS LED L Oo 














Internal 20K pull-up on PM_BATLOW_L in PCH. 








4s EID SMC_BATLOW L ap AT 
« 





PM BATLOW L {OD 














+ 
3 
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1/16W 
ME-LF 








SYS LED ANODE 





«CD SMC _ SYS_ LED 
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LPC+SPI Connector 


CRITICAL 
LPCPLUS: YES 
10 
55909-0374 
M-ST-SM 
5348 46 45 44 42 25 7 6 PP3V42_ G3H 31 32 
69 68 65 54.52 41 2287 6 PP5V_SO had 














LPC CLK33M LPCPLUS CIN] « 25 8 
LPC _AD<2> ETD © 26 45 88 95 
LPC_AD<3> CED ss 58 





0 0 
OO 
OO 
OO 
OO 
OO 
OO 
oe, 
OO 
OO 
OO 
OO 
OO 
oe, 
OO 


LPC_AD<0O> 
LPC_AD<1> 











SPT ALT MOST 
SPT ALT MISO 
LPC FRAME L 

PM CLKRUN_ L 
SMC_TMS 

LPCPLUS RESET L 
SMC_TDO 
SMC_TRST L 
SMC_MD1 

SMC_TX L 


SPTROM USE MLB 6 19 56 
SPT ALT CLK 

SPT ALT CS L 

LPC _ SERIRO 

LPC PWRDWN_ L 

SMC _ TDI 

SMC_TCK 

SMC_ RESET L 

SMC_NMI 6 
SMC _RX_L {OUD « 
LPCPLUS GPTIO 6 
































ateeaeeaee Tf 





WEVETESCI IB OC) 














w 
w 
w 
i 














516S0573 

















LPCPLUS:YES LPCPLUS: YES} LPCPLUS: YE LPCPLUS: YES 


*R5128 *R5126 |*R5125 
0 47 47 


5% 
g 1/16w 


MF-LF 
2402 
PLACE_NEAR=U1800.AV3:5mm R5110 


sos D> SPI CSO RL LAA 2 25 SPT CSO L ve SPI MLB CS L 
% PLACE_NEAR=R5125.2:5mm 





1/16W 
PLACE_NEAR=U1800.BA2:5mm R51]111 MoS 


15 
os 16 ET) SPI_ CLK R LANA, 25 SPT CLK AM\y SPI_ MLB 
PLACE_NEAR=R5126.2:5mm 











1 1/1 
PLACE_NEAR=U1800.AY1:5mm R51 12 POs R5122 rt 
SPI_ MOST _ R AKA, os SPI MOST LNA 2 SPI_ MLB 





s 16 TIN) ad 


ow PLACE_NEAR=R5127.2:5mm 


1/ 
R5123 Moose 
SPI MISO LAA A/2 SPI MLB 
PLACE_NEAR=U6100.2:5mm 








. 
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~ LPC+SPI Debug Connector 
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Bus Connections SMC "Battery A" SMBus Connections 





PCH SMBus Connections 


PP3V42_G3H 


347 46 45 44 42 257 6 








2 §*, PP3V3_S0 





























SO-DIMM "A" GPU Temp (Ext) SMC Battery Charger 
32900 
1800 i 
eee <LF (Write: OxAO Read: 0xA1) 


ISL6258 -— U7000 


EMC1414: U5550 u4900 
(Write: 0x12 Read: 0x13) 


(Write: 0x98 Read: 0x99) (MASTER) 


u4900 
(MASTER) 








SMBUS_SMC_0O_SO_SCL ° as 6 SMBUS_SMC_BSA_SCL — _ _SMBUS_SMC_BSA_SCL SMBUS_SMC_BSA_SCL 
38 64 ——"MAKE_BASE=TRUE 


as 6 SMBUS_SMC_BSA_SDA — _SMBUS_SMC_BSA_SDA SMBUS_SMC_BSA_SDA 
Ba 64 —="MAKE_BASE=TRUE 








SMBUS_PCH_CLK « SMBUS_SMC_0_SO_SCL SMBUS_SMC_0_SO_SCL 
Bu MAKE_BASE=TRUE 


SMBUS_PCH_CLK 











MAKE_BASE=TRUE, 








« SMBUS_PCH_ DATA SMBUS_PCH_ DATA é « SMBUS_SMC_0_SO_SDA SMBUS_SMC_0_SO_SDA SMBUS_SMC_0_SO_SDA 
MAKE_BASE=TRUE 2 oo s2 MAKE_BASE=TRUE 
| 

































































VRef DACs SO-DIMM "B" GPU Temp (Int) Battery 
u2900 receican Whistl us000 36955 
istler: 
j (Write: OxA4 Read: 0xA5) : Battery 
(Write: 0x98 Read: 0x99) (Write: 0x82 Read: 0x83) aN ey (See Table) 
Battery Manager - (Write: 0x16 Read: 0x17) a ee eet 


SMBUS_PCH_CLK é SMBUS_SMC_0O_SO_SCL 
Battery LED Driver — (Write: 0x36 Read: 0x37) 


SMBUS_SMC_0_SO_SDA est. Battery Temp — (Write: 0x92 Read: 0x93) 











SMBUS_PCH_CLK 
a 














SMBUS_PCH_ DATA 








— _SMBUS_SMC_BSA_SDA 
l 


, SMBUS_PCH DATA 
































Margin Control SATA Redriver X19 Temp 
53401 SMC "Management" SMBus Connections 


u2901 u4510 
(Write: 0x90 Read: 0x91) 
The bus formerly known as "Battery 


(Write: 0x30 Read: 0x31) (Write: OxB6 Read: O0xB7) 








SMBUS_SMC_0_SO_SCL 11 S6 46 29 25 24 23 29 2019.17.79 ¢ PP3V3_S5 
164 78. ek fa 


id2100'91 86 








SMBUS_PCH_CLK SMBUS_PCH_CLK ? 
a 3 








SMBUS_SMC_0O_SO_SDA 














s, SMBUS. PCH DATA SMBUS_PCH DATA 5 
SMC Sensor ADC A 

















uD100 
(Write: 0x10 Read: 0x11) 








Uu4900 


ExpressCard Slot 
(MASTER) 


SEOUS 1 ESS Sai SMBUS_SMC_MGMT_SCL 43 SMBUS_SMC_MGMT_SCL SMBUS_SMC_MGMT_SCL 
4 MAKE_BASE=TRUE 


(MASTER) (Address via ARP) 
7 . os 9. SMBUS_SMC_MGMT_SDA _ i 48 SMBUS _SMC_MGMT_SDA SMBUS_SMC_MGMT_SDA 
SsMC "A" I Connections poe 98 88 84 MAKE_BASE-TRUE 


NOTE: SMC RMT bus remain. nd may be active in S3 state 





XDP Connectors 




















SMBUS_PCH_CLK 











SMBUS_PCH_CLK 
2 


35 
2 « SMBUS_PCH DATA 

















SMBUS_PCH_ DATA 








55 54 50 49 32 31 30 29 25 24 842 s,PP3V3. S3 
Sensor ADC B 








ub210 
(Write: 0x32 Read: 0x33) 























Mike 

LED BACKLIGHT Y SMC Trackpad 

9701 ueBoo 4900 35800 SMBUS _SMC_MGMT_SCL 

(Write: 0x72 Read: 0x73) F-LF F 

(WRITE: 0x58 READ: 0x59) (MASTER) 2 2 (Write: 0x90 Read: 0x91) SMBUS SMC MGMT SDA 

SMBUS_PCH_ CLK SMBUS_PCH CLK 

8 2 0 « SMBUS _SMC_A_S3_ SCL =— SMBUS_SMC_A_S3. SMBUS_SMC_A_S3_ SCL 
55 5: — MAKE_BASE=TRUE 


5 

SMBUS_PCH_ DATA SMBUS_PCH_ DATA 

8 28 30 « SMBUS SMC _A_S3_ SDA — SMBUS SMC _A_S3 SMBUS SMC A S3 SDA 
54 = 


38 
on ——"MAKE_BASE=TRUE 
| 










































































T29 SMBus Connections 





SDRVI2C:SB 
J3401 


: *R5236 
DRVI2C:SB 0 DP SDRV A" ae 


1 
R5237 / (Write: 0x72 Read: 0x73) 102,199 8 #99 peava 











3o U9310 48y3'e0 73/72 62 61°57 54°5 
1/16W (Write: 0x94 Read: 0x95) Lid Angle detect, SMS 


MF-LF 
e022 es ke T2C_DPSDRVA_SCL I2C DPSDRVA_ SCL " (Write: 0x32 Read: 0x33) 
: T29 T29 PortA MCU 


MAKE_BASE=TRUE 
esas T2C DPSDRVA_SDA I2C DPSDRVA_ SDA SMBUS_SMC_A_S3_SCL 
MAKE_BASE=TRUE = 




















U3600 U9330 


SMBUS_SMC_A_S3_SDA 2Pa2° 
' (MASTER) (Write: 0x26 Read: 0x27) 














I2C_ T29 SCL I2C_ T29 Sch 
MAKETBASE-TRUE 
PCH "SMLink O" Connections 12C_T29_sDA 
MAKE BASE-TRUE 
sMS 

















I2C_T29 SDA 























SDRVI2C:MCU 








100 9189 8885 84 pB373 SO 
S48 U5920 


28 26 25 23 12 
snes 


51 50 
SDRVI2C:MCU 


(Write: 0x30 Read: 0x31) 4 
ae : BOS |! pRsaa5 
5% 0 DP SDRV "A" 
PCH 1/16W 53 
; : SMBUS SMC _A_S3 SDA ear? 7025 agit U9310 
2802 (Write: 0x94 Read: 0x95) 














SMBUS_SMC_A_S3_SCL 























u1800 
(MASTER) 
sae TL2C DPSDRVA_ SCL I2C_ DPSDRVA_ SCL 
MAKE_BASE=TRUE 


9s 16 SML_ PCH O CLK 
as TI2C_ DPSDRVA_ SDA I2C DPSDRVA_ SDA 
MAKE_BASE=TRUE 


























MAKE_BASESTRUE 
95 16 SML_PCH 0 DATA . 
: SMC Bus Connections 


MAKE_BASE=TRUE 





























102 100 91 29 gf 25 84 
4641 40 39 36 35.32.28 26 25 23 12 76 PP3V3_SO 
23°80 12°62 61 57 54.52.51 50 49 48 


























Ww + Ww + 
PCH "SMLink 1 Connections SMe CPU Temp 
1 99 88.85 84 pp3v3_sO u4900 EMC1414: U5570 
2°51 5 (MASTER) 2 (Write: 0x98 Read: 0x99) 


28 26 
s7)sa°52/si 5049 48 





NO STUFF NO STUFF oa si 4e a5 SMBUS_SMC_B_SO_SCL z is SMBUS_SMC_B_SO_SCL SMBUS_SMC_B_SO_SCL 
MAKE_BASE=TRUE 


1 

PCH R5220 98 s1 48 45 SMBUS_SMC_B_SO_SDA i3_ SMBUS_SMC_B_SO_SDA SMBUS_SMC_B_SO_SDA 
8.2K . MAKE_BASE=TRUE =F 

SYNC_MASTER=K17_MLB SYNC_DATE=04/26/201@ 


u1800 avew F 
eas = dal ws 
95 16 SML_PCH 1 CLK T29 Temp K92 SMBus Connections 
MAKE_BASE-TRUE TS — 
| 0 MAKE_BASE“TRUE (Write: 0x90 Read: 0x91) Apple Inc. = . 
a 
2 P| 


SMBUS_SMC_B_SO_SCL 8 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
SMBUS_SMC_B_SO_SDA 
THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
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PBUS Voltage Sense Enable & Filter 


CRITICAL GPU VCore Load Side 
Q5300 


; is °3,99,88 8° PP3V3_ SO 
NTUD3169CZ 
SOT-963 
i era tars PBUSVSENS EN L 











Enables PBUS VSense 
divider when in SO. 


EDP :28A 
R5302' 
3s 2 (> PM SLP s3 RL P 


: SMC Key IGOC 
Vimon=31xVoltage across R8940=0.868V RITI AL 
BS3l0" SMC_ADC3 
R5305 OPA2333 = PLACE_NEAR=U4900.N11:5mm 
©: [fp _GEXIMVP6 IMON 1% K 10 GPUISENS P DEN R5308 
PBUS SO VSENSE 


SIGNAL_MODEL=EMPTY aS 
SMC Key VPOR 
SMC_ADC11 























GPUVCORE_ IOUT KRAS eSMC_GPU_ ISENSE 











{UD * 














FE F 1 

Ly C5308 PLACE_NEAR=U4900.N11:5mm 

Gain: 3.75x T, 2°% 

2 s0GPUISENS N 2 8:3V 

PLACE_NEAR=U4900.L8:5MM NIN\ x5R 

sss 6 PPBUS G3H — = 4 
*So"ba"ed So RTHEVENIN = 4573 Ohms afte’? TONER ANODE EMPTY GND _SMC_AVSS 45 as 49 50 
4_, SMC _PBUS VSENSE pop us 1 a 








P-CHANNEL 























PLACE_NEAR=U4900 .L8:5MM eee ere 
R5304' A —s 


5.49K ¢ _| 
ae 


SIGNAL_MODEL=EMPTY 
MF-LF bz 
4_PBUSVSENS EN L DIV a02 5 























GND_SMC_AVSS 


L_g GND _ SMC_AVSS. 45 46 49 50 


DC-In Voltage Sense Enable & Filter 
CRITICAL 


chee CPU 1.05V VCCIO Current Sense / Filter 
yuevertage across R7640=0.02139V CRITICAL 
U5310 
ee 


R5323 osteo PLACE_NEAR=U4900.L12:5mm 
SOT-963 100 70 ETS CPUVCCIOSO_CS_P LANA 100 CPUVGETOISNS R_Ps DEN 
a ras DCINVSENS EN _L 
Enables DC-In VSense 
divider when AC present. R5312! 


AN eoMc_CPUVCCIO ISENSE 
402 
63 46 49 CIN> SMC_ BC ACOK : 


4 





SMC Key ICI1C 
SMC_ADC7 














{OUD * *« 








102 1C5327 
=U4900.L12:5 
100 70 [ER> CPUVCCIOSO_CS_N ANA; CPUVCCIOISNS RN | 0.)22URr PLACE_NEAR-U Ty mm 
DCIN S5 VSENSE 




















'B 5325 SIGNAL_MODEL=EMP 
M 


$ GND _ SMC_AVSS 5 a6 49 50 
1% 

1/16w 

SMC Key VDOR na 

K SMC_ADC9 

PPDCIN G3H PLACE_NEAR=U4900.N9:5MM 

sa 63 7 6 PPDCIN G3H 


RTHEVENIN = 4573 Ohms 
¢ 























P-CHANNEL 


4, SMC_DCIN VSENSE poppy 1s i 
R5311' PLACE_NEAR=U4|900 .N9:5MM 
100K 


PLACE_NEAR=U4900.N9:5MM 
18 R5314' 

1/16W 

MF-LF 


CPU SA Current Sense / Filter 




















55 54 50 48 32 31 30 29 25 24 18 8 
10. 


, « PP3V3_ S3 
488 73 
4—PDCINVSENS EN L_ DIV 2 

















GND_SMC_AVSS 


L_g GND SMC_AVSS. 45 46 49 50 


EDP:6A 


Vi=voltage across R7140=0.006V Geoea 2 E SMC Key IC2Cc 
soo 6s [E> _VCCSASO_CS_P es + R5367 SMC_ADC8 
. 1 ISENSE 

CPU Veore Voltage: Sense / Filter 7.4.2 wie 
0 
«, -PPVCORE SO CPU XW5320 R5320 oe 


sn © PTE_VCCSASO CSN 4 > PLACE_NEAR=U4 900 .M10: 5mm 
10! 1 4.53K ED GAIN:549X 
roe 2 CPUVSENSE_ IN LNA SMC_CPU_VSENSE [OUD + 46 
PLACE_NEAR=R7510.2:5 MM % PLACE_NEAR=U4900.N10:5MM 














[TD *° + 

















402 
PLACE_NEAR=U4900.N10:5MM —_ 








GND _ SMC AVSS 
SIGNAL_MODEL=EMPTY 


45 46 49 50 








GND_SMC_AVSS 





45 46 49 50 





AXG Vcore Voltage Sense / Filter 


27, PPVCORE SO AXG XW5330 R5330 SMC_ADC4 


1 roe 2 GFXVSENSE_ IN TARAS SMC_ GFX VSENSE 


Cc 45 46 
PLACE_NEAR=R7550.2:5 MM ijien PLACE_NEAR=U4900.N12:5MM 
MF-LF 


402 
PLACE_NEAR=U4900.N12:5MM —_ 


SMC Key VNOR 














GND_SMC_AVSS 


45 46 49 50 


— DDR3 1.5V S3 Current Sense / Filter SMC Key IMOC 
Hisvorenge across R7350=0.006V=0.018V CRITICAL 
GPU Vcore Voltage Sense / Filter 


SMC_ADC6 
R5373 05360 PLACE_NEAR=U4900.N13: 5mm 
SMC Key VGOC ISNS_1V5_S3_P TXARS wiI,SNS_1V5_S3 RP DEN 
>» PPVCORE GPU XW5335 R5335 SMC_aADC2 i ISENSE P1V5S3 TOUT 
16 2 GPUVSENSE IN i A,7 SMC_GPU _VSENSE ppp os «s 
PLACE_NEAR=R8940.1:5 MM % 


SYNC _ MASTER=K92_ DINESH SYNC_DATE=09/24/2019 
4 1% AG: 
PLACE_NEAR=U4900.L10:5MM 























402 77 
ISNS_1V5_S3_N V5 S3 RN UE 
402 
PLACE_NEAR=U4900.L10:5MM “— 553 





Voltage & Load Side Current Sensing 
PLACE_NEAR=U4900.N13:5mm 


D 
Bs Apple Inc. —— 
: a IM SIGNAL_MODEL=EMPTY 2 ) 
! 1 ; _ 
R5375 ANN, GND_SMC_AVSS as a6 as so 
GND_SMC_AVSS 45 46 a 50 y 


1% 
1/16W 
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ME-LF 402 
2 402 
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Rsense value and INA gain need to be scrubbed!! 
COMPUTING High Side Current Sens / Filter 
SIGNAL_MODEL=EMPTY 


* PP3V3_SO 
@ IMVPISNS_ENG . ; 
SMC Ke ICOR os CPU VCore Load Side Current Sense / Filter 
Y PLACE_NEAR=R7510.3:5MM R5 456 
EDP Current:20.1A ‘ SMC_ADC13 100 69 68 [IW>-CPUIMVP_ISNS1_pP ANN 
~ se: 
1/16W 
sedeieaenaes PPVIN S5 HS COMPUTING ISNS : 
ilies vi Sia panto eG aebins 2 lave rsnstaieasihP et f- RPaVS so PLAGE. wmAR~U54501 55M 
7 oes PLACE_NEAR=R7520.3:5MM Prem 12 = a we 

U5400 R5403 = R5457  \stGnan_MODEL-EMPTY 


“tsns HS COMPUTING N ane COMPUTING IOUT 4 ‘ p3K, 5. 23K, 
SC70 OUT ¢MC_CPU HI ISENSE poppy ss sc co co [I CEUIMVP_ISNS2_P AAA, ~ SMC Key ICOC 
CRITICAL 1%, PLACE_NEAR=U4 900 .N8:5MM Prien IMVPISNS ENG 
Power Drop across R5400 at EDP becomes re eS S,7SNS HS COMPUTING P IMVPISNS_ENG 402 IMVPISNS_ENG CRITICAL SMC_ADC1 
PLACE_NEAR=R7530.3:5MM R5458 R5452 U5450 = IMVP ISNS_ENG 
5  OPA333DCKG4 PLACE_NEAR=U4900.M11:5MM 


CRITICAL ‘ 
5.23. 3.48 
co oe (EP CPUIMVP_ISNS3_P 1 K, so cpurmvp_rsns_p AKA 1g CPUIMVP_ISUM R_P ‘ sCy0 R5451 
SMC_CPU_ISENSE 


Gain: 
SIGNAL_MODEL=EMPTY(..5% at 4 CPUIMVP_ISUM IOUT UKRAD . [OUD + 2 


GND_SMC_AVSS “45 46 49 50 1/Te6w 
462 IMVPISNS_ENG Ma02" 
= 3 PLACE_NEAR=U4900 .M11:5MM 


PLACE_NEAR=R7510.4:5MMR547Q R5453 
5. 23K, CPUIMYP_ISNS_N 3 ' A8k, CPUIMVP ISUM R_1 


CPUIMVP_ISNS1_N 100 1 


GRAPHICS High Side Current Sense / Filter 100 «© [ED AN; 
SIGNAL_MODEL=EMPTY 0.5% jis = IMVPISNS_ENG 


1/16wW t 

rae Hoe IMVPISNS_ENG 

32,100 91,92,98,83 8¢ PP SVS. SO I ISNS_ENG R5455 
PLACE_NEAR=R7520.4:5MMR5471 , (32K, 


4641 40 39 36 35 32-28 26 25.23.12 


5.23K A 
CPUIMVP_ISNS2_N 1 2 1% 1% a Gain:139.96x 
SIGNAL_MODEL=EMPTY Scale: 28.58A / Vv 


SMC Key IGOR 
SIGNAL_MODEL=EMPTY 0.5% P 
ls “e ss Max VOut: 3.3V at 94.311A 


“7 
402 


EDP Current:4.9A 
we PLACE_NEAR=R7530.4:5MMR5472 


oo) MR PPVIN S5 HS GPU _ISNS Fae cuca 
U5410 CPUIMVP_ISNS3_N 19-2 3K, 


INA210 a 
HS GPU IOUT AN e@—SMC_ GPU HI ISENSE {COD © iam RY a 


a0 ISNS HS GPU N IN- sc70 ouT 
CRITICAL PLACE_NEAR=U4900.K9:5MM 3 
Sense R is R75{f0, R7520 & R7530 


10 I SNS HS GPU _P er i 
CRITICAL dy Sense R is 0.75mOhm 
EDP: 94A TDP :45A 


foc. 1° DID—PPBUS GSH in: _ : . . . 
Gain:200x Chia Shi Ree Effective Sense R is 0.25mOhm due to summing of the 3 cores) 








Y 
6 
a 



























































63 50 49 39 35,8 7,6 ET —PPBUS G3H 























GND_SMC_AVSS 45 46 49 50 




















SIGNAL_MODEL=EMPTY 















































OTHER High Side Current Sense / Filter 


4641.40.39 36 35 39-2826 a5 235429 e|_ PP3V3_ SO 
23'28°73°72°62°6i's7°'s4°s3°si 50°49 4s 








SMC Key IOOR GFX/IG VCore Load Side Current Sense / Filter 
SMC_ADC15 


EDP Current :12.546A 
IMVPISNS_ENG 


PLACE_NEAR=U5460.5:3MM 





a 58 _PP3Vv3 SO 


iid PLACE_NEAR=U4900.L7:5MM 
U5430 R5433 
IMVPISNS_! i3 SMC Key INOC 


2/4 

Jew TSNS_HS_OTHER_N 5 ENDS HS OTHER IOUT UARA §MC_OTHER HI ISENSE ppp ss 

CRITICAL Pes PLACE_NEAR=U4900.L7:5MM IMVPISNS_ENG IMVPISNS_ENG CRITICAL SMC _ADCS5 

ISNS HS OTHER P 4 REF ME-LE , C5433 PLACE_NEAR=R7550.3:5MMR5466 R5462 u5460 IMVPISNS_ENG = 

CRITICAL vo & ED CPUIMVP_ISNS1G_P 1 2 CPUIMVP_ISNS1G R PINAR CPUIMVP JSUMG RP 1 ORAS a DeNes RSAGT OP ERR Eso 00eMiS OMe 
SIGNAL_MODEL=EMPTY, AX ei €PUIMVP, ISUMG our AN Ae ¢—_SMC_GFX _ISENSE pp ss «s 


N 1/16W 
MF-LF 
402 402 %. PLACE_NEAR=U4 900 .M13:5MM 








os 7 ON PPVIN S5_ HS OTHER ISNS 






































494292968 146 PPBUS _G3H Gain:50x 








LGND_SMC_AVSS 
IMVPISNS_ENG IMVPISNS_ENG 
PLACE_NEAR=R7550.4:5MMR5467 R5463 IMVPISNS ENG 
CPUIMVP_ISNS1G_Ni, 9, 2 cpUIMVP_ISNS1G_R_N1\?% cpurmvp [rSUMG RN = 
AVA, IMVPISNS_ENG GND SMc AVSs 


= ps 1% 
SIGNAL_MODEL EMPTY, Ato R5465 


(BATTERY DISCHARGE) Current Sense, MUX & Filter Me CLE e oe . 
LAKA,2 Gain:133.33x 
55 5449 48 32 31 30 29 25 24 16.6.7 ¢ PP3V3 83 Sense R is R7550, 0.75mOhm SIGNAL_MODEL=EMPTY guaje: 10A / V 
, : 7 t EDP: 33A TDP: 21.5A I SNS_ENG 40 Max VOut: 3.3V at 3.3A 
CRITICAL PON sone esa oT 7 CRITICAL SMC Key IBOR R5464 
0. lur — BMON : ENG Yo 732K 
i U542 SMC_ADC12 ti6w 
EDP Current:6.6A U5420 a C7SB3157P 6M TSL6259 Gain: 36x 402" 
arger/Load side INA214 peer 
Charger /Losd: sid CHGR CSO R P tn- ~ $c70 our Se ¢—_SMC_BMON MUX SELeqq is 1s = SIGNAL_MODEL=EMPTY 


100 64 
BMON : ENG z 

1 CHGR_ CSO RN 

200 64 EI IN+ (100V/vy= 


Battery side GND 
Sense R is R7050, 5mOhm ‘all 











45 46 49 50 


198 #8 











CHARGER BMON High Side 




















a 









































BMON_AMUX_ OUT 





























NOTE: Monitoring current from 
battery to PBUS (battery discharge) - VER 1 BMON : ENG 


mile Gain:100x PRE TSE? 
2 1 














« [ID —CHGR_BMON AMV 
a " E_NEAR=U5421,.4 95MM LGND SMC AVSS as a6 49 so 
FOR Sea For engineering, stuff BMON_ENG si Ys 

For production, stuff BMON_PROD RC values chosen per K17 Radar 7337775 


For engineering, Bmon=6.6A*100*R7050=3.3V 
For Production, Bmon=36*18.33A*R7050=3. 











SYNC _ MASTER=K92_ DINESH SYNC_DATE=10/29/2010 


DC-IN (AMON) Current Sense Filter 
SMC Ke IDOR A Beem NWT — 

NEAR=U4900.K10:5MM 
eccrine SMC_ADC10 (3, appie nc. =o 
2 Pe 


CHGR_ AMON % e—SMC_ DCIN ISENSE 
ED CE NEE EAU Le O kL Os 2MM NOTICE OF PROPRIETARY PROPERTY: 
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GND_SMC_AVSS 45 46 49 50 





“D> 
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GPU Proximity/GPU Die/Left Heat Pipe/Right Fin Stack 


R5550 


5 8 _PP3V3_ SO ANA /2 PP3V3_SO GPUTHMSNS_R 

9 4e MIN_LINE_WIDTH=0.38 mm 
MIN_NECK_WIDTH=0.2 mm 
VOLTAGE=3 . 3V 





PLACE_NEAR=U5550.2:5mm k: *R5 552 
100 2EE> GPU _TDIODE P_ PLACE_NEAR=U5550.3:5mm P OK 10K 
Detect GPU Die Temperature SIGNAL_MODEL=EMPTY VDD 
U5550 
EMC1414-A 
MSOP 
DP1 THERM* /ADDR| GPUTHMSNS_ THM L 























Detect Right Fin Stack Bae serch aag aoa 100 19> GPU TDIODE N DN1 ALERT* GPUTHMSNS ALERT L 

ace eed uGPUTHMSNS _D_P pp2/Ses | Sparta SMBUS SMC_0 SO SDA GED 65 12 00 

SOniee = SIGNAL_MODEL=EMPTY DN2/DP3 SMCLK SMBUS _SMC_ 0 _ SO SCL BID © 32 45 48 80 98 

‘Placement note: * 95503 ; al 
Place Q5501 on bottom side BC846BMXXH 10% 


‘close to the right fin stack 2 Sows Hee ek ee ee Ek eo eS ES 

1ooGPUTHMSNS_D_N ,Placement note: | 7 

Place U5550 on bottom side under GPU 

Detect Left Heat Pipe Temperature PLACE_NEAR=U5550.4: 5mm NS ke ee eS SS a 
PLACE_NEAR=U5550.5:5mm 












































“Placement note: ~ 9° 79 7 7 7 
Place Q5503 on top side under left heat pipe near GPU, Write Address 
De Paine on i Nain Ns SPS in ne SERS SR er nee oh oa Ne Nod Sein Sle Se Read Address 


Proximity/CPU Die/PCH Proximity/LVDS Connector Proximity 


R5570 


392,209 .93,83,°9,93 24 PP3V3_ SO AAA 2 PP3V3_ SO CPUTHMSNS_R 

3754/53/51 '50°49 4a MIN_LINE_WIDIH=0.25 mm 
MIN-NECK_WIDTH=0: 2° mm 
VOLTAGE=3. 3V 





1 *R5572 


VDD 


U5570 

PLACE_NEAR=U5570.2:5mm EMC1414-A arr MPR . 

PLACE_NEAR=US570.3:5mm 5 MSOP Dennen penta Note: EMC1414 can perform Beta 
eee Compensation for External Diode 1 only 














100 9, CPU_THERMD_P 
100 °€ET> SIGNAL_MODEL=EMPTY 





3] pwi ALERT* CPUTHMSNS ALERT L 


pp2/SKe - CARiparal SMBUS SMC_B SO SDA apy os is si os 


DN2/DP3 SMCLK SMBUS _SMC_B_SO SCL ¢pry is as 51 98 
GND 
6 








Detect CPU Die Temperature 





























100 *€BID CPU THERMD N 





Detect LVDS Connector Proximity Temperature eye? er gato: 2 eee ees at 2 eee 
CRITICAL CRITICAL sa CPUTHMSNS D2 P ,Placement note: ' 

5502 z Place U5570 under CPU i 

BC846BMXXH 2 SIGNAL_MODEL=EMPTY ee Se We ee ee 

SOT732-3 











ie Be BOB SS ee ae Be Boe a a he 
,Placement note: 

Place Q5502 on bottom side 
‘close to the LVDS Connector Write Address 
BO a Fae ee eae Meee ee ee Read Address 


Detect PCH Proximity Temperature 














‘Placement note: 
Place 95504 under PCH 7 
[ees Ga Sy ee ee BR ee ee ee 


T29: Proximiey 


£,°3 24_PP3v3_S0 
fe 





PLACE_NEAR=U3600 * C5520 
PLACE_SIDE=BOTTOM | Ol 1uF 


c1 — 208 
: a 2 - 
T29 Die eae 


WCSP-6 
100 51 235 129 THERMD P 1oo_s1 33T29_ THERMD_P os 51 48 a5 BT SMBUS _SMC_B_SO|SDA Al Jona a6 praeecer? Grae 


MAKE_BASE=TRUE 
a NOSTUFF CRITICAL 
oe 51 48 as BT SMBUS _sMC_B SO SCL Bi |ooy, ALERT} -B2 TP T29_SENSOR_ALERT 




















*R5520 


10K 
PLACE_SIDE=BOTTOM 58 














PLACE_NEAR=U3600.81:2mm fe SYNC_MASTER=K92_ DINESH SYNC_DATE=09/24/2019 


xW5520 Gates gee, OP OR BRAS Thermal Sensors 


s Bp 2.17 Ne NOIDA TT 
ahs Place U5520 close to T29 router on BOTTOM side 1 D 
= ee eg ee ee ee ee ea Apple INC. 
Use GND pin Bl on U3600 for N leg SMB Bus B v ON 
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Right Fan 














CRITICAL CRITICAL 


J5650 J5660 
78171-0004 78171-0004 


M-RT-SM M-RT-SM 



































SMC_FAN_0_TACH ANI; 6 FAN _LT_TACH 45 SMC_FAN_1_TACH AN; 6 FAN_RT_TACH 
































Q5660 
2N7002DW-X-G 518S0521 4 a 518S0521 


soT-363 























SMC_FAN_O0_CTL 4 y 3 « FAN_LT_ PWM « FAN_RT_PWM 














SYNC_MASTER=K17_MLB SYNC_DATE=04/26/201q 


= 
Fan Connectors 


Apple Inc. 
o) 
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U S B C ONT RO LLER Ic PIN NAME | CURRENT | R_SNS | V_SNS POWER 


TMP102 V+ 10UA 2.55 KOHM/] 0.0255 V| 0.255E-6 
80UA 0.204 16.32E-6 





Keyboard Connector 


- USB INTERFACES TO MLB 
- SPI HOST TO Z2 

— TRACKPAD PICK BUTTONS 3V3 LDO 60MA 10 OHM 0.6 
— KEYBOARD SCANNER 60MA 0.2 OHM 0.012 


36E-3 
0.72E-3 125453 467 6 —PP3V3_ S4 


73 64 6333 40 47 4045 44 a2 297 ¢ PP3V42 G3H 











PSOC 8MA 1.5 OHM 0.012 
14MA 0.021 


96E-6 
294E-6 





BYPASS<U5701 . 4B rE RSS TUS 701 49:50:11 mm 
= -49:50:8 mm 
PP3V3_S4 0 BYPASS=U5701.49:50:5 mm 


Peg ee te PP3V3_S4 PSOC 
AVAVAV, : + 18V BOOSTER 4MA 4.7 OHM 0.0188 
VOLTAGE=3 . 3V 1C57 0 5 


— 0.1UF 
°R5703 3 i 
4 














Zsa 2a 22 


Vv 
Vv 
Vv 
Vv 
Vv 
Vv 


WS _KBD1 
WS KBD2 
WS _KBD3 
o& 0 WS KBD4 
JR-CERM WS KBD5 
WS KBD6 
WS KBD7 
WS KBD8 
WS KBD9 
WS KBD10 
WS KBD11 
WS KBD12 
WS KBD13 
WS KBD14 
WS _KBD15 
WS KBD16 
WS KBD17 
WS KBD18 
WS KBD19 
WS _KBD20 
WS KBD21 


U5701 [ss Ws KBD14 WS KBD22 


75.2E-6 


















































SMC _ PME _ S4 WAKE L 
PICKB L 

BUTTON DISABLE 

Z2 HOST INTN 

WS LEFT SHIFT KEY ss .WS_KBD15_C 
WS LEFT OPTION KEY 














































































































WS CONTROL KEY y KBD17 ss .WS_KBD16N 
Z2 KEY ACT L 2 CRITICAL KBDI6N __., 
2 OMIT [40 WS KBD15 C. 























TPAD VBUS_ EN 














Z2_ RESET 
PSOC MISO 
PSOC_ F_ CS 
PSOC MOST 
PSOC SCLK 
Z2 MISO 
Z2 CS L 
Z2_ MOST 
Z2  SCLK 


MLE KBD12 

(SYM-VER2) KBD11 
KBD10 
KBD9 
KBD8 
KBD7 
KBD1 718 ai 
KBD2 NCXx—=C) 

KBD3 F-RT-SM 
FF14—-30A-R11B-B-3H 
J5713 
CRITICAL 





SMC_ ONOFF L K WS _ KBD ONOFF L 

















33782983 c57102 P-LE s:« WS LEFT SHIFT KBD 
WS LEFT OPTION KBD 


WS_ CONTROL KBD 














COODODDODDVDOVODDDDOCOQOODOOOCOCAOOCO0O000 3) 





























—] 
Z2 DEBUG3 : CY8C24794 KBD13 53 «1 « _WS_KBD23 
7 
a 
oF 
1q] 
14q 
12 
13 
14 









































TP PSOC SCL WS KBD4 518S0637 
TP_PSOC_ SDA WS _KBD5 

NC_PSoc P1 3 WS KBD6 

TP ISSP SCLK Pl 1 TP ISSP SDATA Pl 0 
ISSP SCLK/I2C SCL ISSP SDATA/I2C SDA 


R5701 22 CLIN. SMC Manual Reset & Isolation 


USB TPAD P LAA, iso SSB TPAD R_P TP PT 












































Left shift, option & control keys combined with power button cause SMC RESET# assertion. 








(PP 3V3_sS4_psoc) 


1C5701 
i 4. 7UF 13 64 6353 48 47 46 45 44 a2 25 7 ¢ -PP3V42_ G3H 








Keys ANDed with PSOC power to isolate when PSOC is not powered. 








USB _ TPAD N ao 10 SSB TPAD R_N 





fe ea: ss dean PP SVS. SA CRITICAL i C5750 


BYPASS=U5701.22:19:5 mm VDD 0. LUE 
es BYPASS=U5701.22;492 ; 


YbR88-03701.22:19:11 mm eon 
U5750 708 
SLG4AP006 
TDFN 
sae WS LEFT SHIFT KBD IN_A1 


TIPO) 


IN_A2 [ ovr_al WS LEFT SHIFT KEY 


TIPO) 


TPAD Buttons Disable 1n_a3_p2| 


TPB) 












































WS LEFT OPTION KEY ., 








WS LEFT OPTION KBD IN_B1 


TIPO) 





ss BUTTON DISABLE 536 a 


CRITICAL PLACE THESE COMPONENTS CLOSE TO J5800 
5701 D THIS ASSUMES THERE’S A PP3V42_G3H PULL UP ON MLB 


SSM6N15FEAPE 
SOT563 























THE TPAD BUTTONS WILL BE DISABLE — Pull-up in U5010. 


2 WHEN THE LID IS CLOSED ~ 
SMC_ TPAD RST L {OD « 














LID OPEN => SMC_LID_LC ~ 3.42V 
to 45 4s EE-SMC_LID 
LID CLOSE => SMC_LID_LC < 0.50V 








CRITICAL | LCS755 


VDD 0.1UF 6 2 701 DI 
U5S755 2 iik-com SSMONLSERAPE Jia | 
SLG4AP006 ml 


TDFN 


3 














IN_A1 
TIPO) 


IN_A2 \_OUT_AI SMC_ TPAD RST 


TIPO) 





























ss « WS CONTROL KBD IN_A3_B2] 


TIPO) 











WS CONTROL KEY SYNC MASTER=K92_ ERIC SYNC_DATE=10/11/2019 


rN Bt - - WELLSPRING 1 


: 
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BOOSTER +18.5VDC FOR SENSORS 


BOOSTER DESIGN CONSIDERATION: 
POWER CONSUMPTION 
DROOP LINE REGULATION 
RIPPLE TO MEET ERS 
100-300 KHZ CLEAN SPECTRUM 
STARTUP TIME LESS THAN 2MS 
R5812,R5813,C5818 MODIFIED 


cacao IPD Flex Connector 


CRITICAL 
PPisv5 s4 
aes aN D5802 FE AEER IDES: CRITICAL 
Pp5v_S4_pisv5s5 if YY \2_, P1sv5s4_sw rN? PP18V5_$ \ eee 
_ _. ry 55800 


VLF3010AT-SM-HF MIN-NEN ER -WID THe 30MM Vo Ww : 55560-0228 


rot 103 7266 7 PP5V_S5 0 VOLTAGE=5V SWITCH _NODE=TRUE BOS520WSXG / 2534676 PP3V3_S4 M-ST-sM PP18V5_S4 
PP5V_S5_P18V5S5 
MIN_LINE_WIDTH=0.50MM 


= 1 
MIN NECK WIDTH 0.20MM C5818 - Z2 cS L 


Z2_DEBUG3 
Z2 MOST 


Z2 MISO 
1 U5805 rs P18v5S4 FB 2 5 
TPS61045 4 22 SCLK 
OFN E Z2 BOOST EN 
DO CTRL 22 BOOST EN 2 Z2 HOST INTN 


CRITICAL 0 - 
: s63p2s en ita je PP3V3_S3 PP3V3_S3 TPAD 
C5816 a eae : edd ree 


198 9 Tew voreces 


X7R-CERM 2 B 6 
202 7 Z2_CLKIN 
ie 2 NO STUFF 





























Z2 KEY ACT L 

Z2_ RESET 

PSOC F CS L 

PICKB L 

PSOC MISO 

PSOC MOST 

PSOC SCLK 53 

SMBUS _SMC_A_S3_SDA¢ 31 45 48 55 
SMBUS _SMC_A_S3_ SCL 2: 45 48 55 




































































COO000000000 
9909000000000 
































a} 


516S0689 L 




















Keyboard Backlight Driver & Detection 





370 69 66 65 52 47 1 228 7 ¢ -PPSV SO CRITICAL 


- KB_BL Keyboard Backlight Connector 


L5850 
10UH-0.58A-0.350HM CRITICAL 


: @_PP3Vv3_so if YYY\2_kBDLED_sw 7581 
MIN_LINE WIDTH=0.3 MM J5 5 


81 
1098AS-SM = = — wag a he 
MIN NECK WIDTHOO:2 MM FF18 4A-R11AD B-3H 


« SMC_KDBLED PRESENT _ L z O J5815 pin 1 is grounded 
on keyboard backlight flex 



































=Lo 
CRITICAL" 216 
“+o 


“ED SMC_SYS_KBDLED CTRL LED « KBDLED_ ANODE 
MIN_LINE_WIDTH=0.25 MM 
KB_BL = MIN_NECK_WIDTH=0.2 MM 














To detect Keyboard backlight, SMC will L a 
tristate and read SMC_SYS_KBDLED: R5854 U5850 - 
: LT3491 a, 518S0691 


If LOW, keyboard backlight present DEN 
If HIGH, keyboard backlight not present 0 


R5853 always stuffed, R5854 only NO STUFF KBDLED a 
grounded when KB BL flex connected. R5852' MINCNECR-WIDTH=0 | 


10K 

1/16W 

MF-LF 
4025 
































(SMC_KBDLED_ PRESENT _T.) 
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s4 so 49 48 32 21 30 29 25 24 38,67 ¢ -PP3V3_S3 
184° $3 BYPASS=U5920.14: 
¢ * 





C5926? 











VDD VDD_IO R5920'| R5925'| NOSTUFF 


E ne U5920 
BYPASS=U5920.14:13:8 mm ’ LIS331DLH 


LGA 2 2009 R5923 
RnseRvED = LAA \/2—SMBUS_SMC_A_S3_ SD@ppy 6 ai 4s a0 94 08 
“CRITICAL 5 SMS_ADDR_ SELECT | 1/200 
sos QOH SMS_INT L SbA/SDt/sBo I2C_SMC_SMS SDA R rial 
TP SMS INT2 9 én sie I2C_SMC_SMS SCL R 


7— SND R5922 


aa] ay © R5921' 1 2 SMBUS SMC_A $3 S$ 
a] aS 10K AN; Cer] «2 45 48 54 98 
338S0687 58 58 
1/20W 1/20W 
ME ME 


PLACEMENT_NOTE=See schematic for orientation. 201, 201 



























































>= SMS_ADDR_SELECT=0 Addr: 0x30 (Wr) /0x31 (Rd) 
Desired orientation when SMS_ADDR_SELECT=1 Addr: 0x32 (Wr) /0x33 (Rd) 
placed on board bottom-side (view thru 





NOTE: SDA and SCL have internal pull-ups to VDD_IO. 
+Y¥ 


Front of system 


V 











Circle indicates pin 1 location when placed 
in correct orientation 
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- Digital Accelerometer 
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12 71 48 46 29 25 24 23 22 20,19 17.7 «6 PP3V3_S5 
184 Ta27%08 3 


9186 83 





IR6101 CRITICAL 
3.3K 

53 VDD 
aesee 
2402 U6100 
64MBIT 
SPI MLB CLK SCK SOTE SI SPI_MLB MOSI my: 


SST25VFO064C 


SPT MLB CS L 1g CE* MET 
SPT WP L 3q WP* 
SPTROM USE MLB iq HOLD* 























SPI _ MLB MISO [OD 








VSS 


= 








NOTE: If HOLD* is asserted 
ROM will ignore SPI cycles. 
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7 SPI ROM 
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11 41 32 25 22 2016 7 PP1V5_SO PP5V_SO AUDIO Foun peg 











PP3V3_SO oe Was 26 29 40,41,46 


83 


PP4V5 AUDIO ANALOG N°? 58 








CRITICAL 





a 
Q 
ioe) 
i 


























C6202+ 


v 
eter 
SuiCo 


NB See 


CASE-B2-SM 














ss GND AUDIO HPAMP 
» GND_AUDIO_HPAMP CE,XW6 W 
ie PP4V5 AUDIO ANALOG a a} Ss BIAC3 o*¥ SRBRMAL “PAB 


2 
GND_ AUDIO CODEC 
1 : 5 VD VA_REF VA_HP VA + 57 58 62 
R6200 208 VBIAS DA lVBIAS_DAC XW 62 06 


2. 67K i RITICAL npout_t MIN _LINE_WIDTH=0 NECK _WIDTH=0 AUD_HP_PORT_L {UD *7 °° 


1% Cc 

1/16w zi CS4206 FP VHP FILT+ 

1 —! = = AUD _ HP PORT R se 59 
oat CS4206 FN vap_rint- U62O00 BPOUTR MIN_ LINE WTDTH=0 NECK WTDTH=0 CD 


Cote HPREF MIN_LINE_WIDTH=0 NECK _WIDTH=0 AUD INT HP REF 


DIGITAL MIC DATA ] DMIC_ SDA1 IGPIOO/DMIC_SDA1 LINEOUT_L1+ TP _ AUD LO2 L P 
HP AMP CNTRL GPTO 1 GPIO1/DMIC_SDA2| LINEOUT_L1- TP AUD LO2 LN 
MAC SPKR AMP CNTRI ai da GPIO 2 epro2/ SPP TF-0Ur2 LINEOUT_R1+ AUD _LO2 fo ] SPKR AMP (FC/LFI 















































1 















































IGPIO3 LINEOUT_R1- AUD _LO2 








1 
D6200 SENSE_A LINEOUT_L2+ AUD_LO3 


SOD-523 
CS4206 FLYP LINEOUT_L2- AUD _LO3 és 
BATS54XV2T = 6 

9 CS4206 FLYC LINEOUT_R2+ AUD LO3 100° SPKR AMPS (L2/R2) 
LINEOUT_R2- AUD_LO3 



































WIN SPKR AMP CNTRL o gm AUD GPTO 3 




















MICBIAS AUD CODEC XW620 1stGNAL_MODEL=EMPTY 
HP PORT L_ i442 AUD HP PORT L Pq 























CS4206 FLYN 
2 [DAUD SENSE A eCS4206 VCOM 


MINCNECKCWIDTH=0 | 154M XW6202 
SM 


GND_AUDIO_HPAMP é bd 2 AUD HP PORT LN, 























LINEIN_L+ 
LINEIN_C- 
“OD HDA SYNC LINEIN_R+ 
SYNC 





“OD HDA BIT CLK BITCLK 























HDA SDINO os AUD SDI 100 ie 
VN ae eae L MIC INPU 
sDO MICIN_L- 0 








MICIN_R+ 


402 * 
SDOUT SL BESET MICIN_R- 100 L MIC INPUT 
RST_L 
SPDIF IN SPDIF_IN 
= CS4206 VREF ADC 
CS4206 SPDIF OUT SPDIF_OUT VERE SAD MIN_LINE_WIDTH=0.20MM 


MIN_NECK_WIDTH=0. 15MM 


iueeesér CODEC _DMIC CLK -_ DMIC_CLK DIGITAL MIC CLOCK LINI 















































SPDIF OUT 











R6203' 
100K 
a/iew DGND THRM PAD AGND 


MF-LE 
402 5 











a) 
sf 


CRITICAL CRITICAL 














NOSTUFF % 5 oat 
is 
R6 204 Ren CASE-B2-SM 
5% 
1/16w 


ME-LF 
2 402 








«2 58 sy GND_ AUDIO CODEC 








GND_ AUDIO HPAMP 





VOLTAGE=0V 
MIN_LINE_WIDTH=0.60MM 
MIN_NECK_WIDTH=0 . 20MM 


AUDIO 4.5V 
/N 3 


i eee APPLE P 
L(Y YY \2 PP5V_ AUDIO HPAMP ,, 
a 


o402 MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0- 


L6250 U6201 


FERR-220-OHM MAX8840-4.5V 


sy » PP5V_SO AUDIO L(YYY V2 AUD _4V5_REG hn -UPEN out PP4V5 AUDIO ANALOG ., « 
0402 MIN LINE WIDTH=0 ‘ CRITICAL MIN LINE WIDTH=0 - 40MM 
MIN_NECK_WIDTH=0. MIN_NECK_WIDTH=0.20MM 


*, PP3V3_ SO ¢ AUD _REG SHDN L 3qsupn* sd 
fe 
































cnp NC MAX8840_BP 
MIN_LINE_WIDTH=0. 
is) MIN_NECK_WIDTH=0. 

















XW6200 
cM SYNC MASTER=K92_KAVITHA SYNC_DATE=07/30/201] 


1 bo 2 + GND_AUDIO_ CODEC ne 
MIN- LENE. WIDTH-0.. SOM AUDIO: CODEC 
MIN_NECK_WIDTH=0. 20MM 


SM D 
1 £42 GND AUDIO HPAMP ‘ « Apple Inc. — [D | 
VOLTAGE=0V. fo) Pal 
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20K OHMS 


RMS, CODEC VIN = 1.14 VRMS 
= 18K OHMS 


oD AUD LI INL AUD LI L D>” 
MIN LINE _WIDTH=0.3MM MIN_LINE_WIDTH=0. 3M™M 
MIN_NECK_WIDTH=0 : 2MM : MIN_NECK_WIDTH=0 : 2MM 














TANT 
SMA-HF1 


NOSTUFF 


oo: PGND AUDIO CODEC 











«D> AUD LI _ INR AUD LI_ RF AUD LI R oD ~ 
MIN LINE WIDTH=0. 3M MIN LINE WIDTH=. SMM MIN LINE _WIDTH=0. 3M 
MIN-NECK—WIDTH=0 ; 2MM MIN-NECK—WIDTH=. 2MM MIN-NECK—WIDTH=0 ; 2MM 





SE-TO-DIFF CONVERTER 


R6354 
AUD _HP PORT R 





AUD_GPIO_2 
a 





IN] *7 





AUD_LO1_R_P 





60 100 

















e AUD _SE DIFF N INV 





AUDIO ANALOG 





4 
R6350 CRITICAL 
% MAX4253 SYNC_MASTER=K92,> AUDIO SYNC_DATE=06/16/2019 


1% 
Meee AUD_LO1_R_N x 


LOD «+ AUDIO: LINE IN 


AUD _SE DIFF VBIAS PN Bae IS —T 
SRE a ee 
CRITICAL a : Apple Inc. — 
a 
2 | 
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HEADPHONE AMPLIFIER (AK4201) 


APN: 35382347 
VOLTAGE GAIN:1.53 





FAR PVDD 
EAR AVDD PIN (3) 

















PP5V_ AUDIO HPAMP 


USON 
: AUD _HPAMP INL M 1 2 AUD _HPAMP OUTL 
5° GD LIN OUT] — 
‘» ED AUD_HPAMP INR M Tew ESSER CAM Sn MECHENEWEDEEOD SoMa 
Sq ppn* 6 AK4201 CN 
7 MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0. 
: CRITICAL 
+’ [aD AUD_GPTO_1 HPAMP_MUTE_1L 
C AK4201 CP AUD_HPAMP OUTR 
MIN_LINE_WIDTH=0. MIN_LINE_WIDTH=0. 30MM 
MIN_NECK_WIDTH=0. MIN_NECK_WIDTH=0.20MM 
R6500° 
R6516' "R6526 
21K 
CRITICAL T/i6w 
C6504 : oe 
L6535 
: FERR-220—-OHM-2.5A 
« __GND AUDIO HPAMP if(YYY)\2_AuD_LO GND R 
0603 VOLTAGE=0V 6 
| 






















































































AK4201 PVEE 


MIN_NECK_WIDTH: 
































MIN_LINE_WIDTH=0 
MIN_NECK_WIDTH=0 


0 MM 
0 MM 
*R6531 
13.7K 
T/16w 
MF-LF 


2302 xwé6501 


AK4201 VSS2 AUD _ LO FDBK 1 ae 2 AUD_ LO GND R <I] 88 & 
MIN_LINE_WIDTH=0. 40MM 
MIN_NECK_WIDTH=0. 20MM 








ORDER. DAC FILTER 
LP?42.10 KHZ 


AUD HP PORT L \ AUD HPAMP OUTL . « 








» AUD HPAMP INL M 





°° oT AUD HPAMP INR M 


SYNC _MASTER=K92_ KAVITHA SYNC_DATE=10/22/2019 


~ AUDIO: HEADPHONE OUT 


AUD HP PORT R . AUD HPAMP OUTR — .. a: 5a em 5 Te 

aa wie WN ii | 
1% 1% Apple Inc. 
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5X MONO SPEAKER AMPLIFIERS (SSM2375) 


APN: 35352958 
GAIN = +3 DB (BR, FL, FR, E), +9 DB (BL) 


EAKERS BL/BR) = ~737 HZ 
EFAKERS FL/FR/LFE) = ~90 HZ 






































PLACE C6611/C6612 CLOSE TO PVDD PIN 
so e PP5V_SO AUDIO AMP L . . 





L6610 CRITICAL 
FERR-1000—-OHM 0.0027UF 
1 


AUD_HP_PORT_L_P SPKRAMP_BL_IN_L. C6612 
1 2 en NSS 
(YYY 47UF 


N 
CRITIOAL eat 
VDD POLY-TANT 


2012-LLP 

HG SPKRAMP BL OUT P é 

q Bah MIN TINE WIDTH=Q «90 MM (ED « 
IN+ 


FERR-1000-OHM “ c3 MIN_NECK_WIDTH=0- 
0.002 1 SSM2375BL_ IN P ouT+ 
AUD_HP_PORT_L_N 1 (YYY) 2 SPKRAMP_BL_IN_L_1 1 uo SSM2375BL IN N oie, B3 
























































A3 BL GAIN SPKRAMP_ BL _ OUT _N 
ve: OHM 7 an MIN_LINE WIDTH=0.50 Mi OD«« 


: oa NOSTUFF epcE_B2 MIN_NECK_WIDTH=0:20 MM 
AUD_GPIO_2 AUD_GPIO_2_L -——-R 1 
i _ (YYY) 2 = 4 — ANAM; C6600 6 610 
1 


0402 NOSTUFF = 5 agree 
2 meses 





























L6601 SHOULD BRIDGE SPLIT BETWEEN 
GND_AUDIO_CODEC & DIGITAL GND DeE600 
SOD- 


221 
N 
BAT54XvV2T1 


Gq 
Nw<e] O 


AKER, 
eltiets} 











so AUD_ SPKRAMP MAC SHDN L 





PP5V_ SO AUDIO AMP L PLACE C6625 CLOSE TO VDD PIN 
soe 





L6620 PLACE C6621/C6622 CLOSE TO PVDD PIN 
FERR-1000-OHM CRITICAL 


AUD_LO3_L_P 
i960. Tevet c66227|, |2C6621 
: CRITIOAL Gite 


“OP TANT 7 ¥nB_1 
HS SPKRAMP_FL_ OUT _P 
i 5 MIN_LINE_WIDTH=0.50 MM 
IN+ 


SSM2375FL IN P ouT+ MIN_NECK_WIDTH=0.20 MM 
10 SSM2375FL IN _N ouT- 





























AUD_LO3_L_N 





























GAIN TP FL GATN SPKRAMP FL OUT N 
L6602 MIN_LINE WIDTH=0.50 MM 
FERR-1000-OHM MIN_NECK_WIDTH=0:20 MM 


EDGE 
AUD_GPIO_3 i YY) 2 R6601! 
0402 


L6602 SHOULD BRIDGE SPLIT BETWEEN 
GND_AUDIO_CODEC & DIGITAL GND 


so AUD SPKRAMP WIN SHDN L 



































soe PP5V_SO AUDIO AMP R 





PLACE C6631/C6632 CLOSE TO PVDD PIN 
CRITICAL 

L6631 spk amp placed on the top side(flipped from K17) 

FERR~1000-0HM Cb6S4 CRITICAL 

AUD_LO1_R_N LfYYY)\_2 SPKRAMP_BR_IN_L_N 











ee To prevent criss cross routes, the N and P are swapped on the input and output C6632! 1 6 63 1 
| nN 470F ,LUF 
CRITIOAL 20% By 








% 
% 6. 3V 
Vv VDD POLY-TANT 7 2 Ba 


3 2012-LLP 
CAL HESS, SPKRAMP _BR_OUT. 
Cc 633 IN+ MIN LINE WIDTH=0. 50 


0.0027UF 100 SSM2375BR IN N Bl ourt MINSNECKSWIDTESO 
AUD LOIRE (YY Y 2 SPRRAMP_BR_IN_L_P 11 10 SSM2375BR IN P Aljin- our- 
0402 

















100 58 




















Aalsps ret TP BR GAIN SPKRAMP _BR_OUT oD«« 


MIN_LINE_WIDTH=0.50 
MIN_NECK_WIDTH=0.20 MM 














EDGE 





sco AUD SPKRAMP MAC SHDN L 




















PP5V_SO AUDIO AMP R 





PLACE C6641/C6642 CLOSE TO PVDD PIN 


G56e2 


1 
* $081 


Spk amp placed on the top side(flipped from K17) 
To prevent criss cross routes, the N and P are swapped on the input and output CRITICAL 


C6642' 


L6641 
FERR-1000-OHM 
AUD_LO3_R_N ifYYY)\2 SPEXRAMP_FR_IN_L_N 











N 
CRITIOAL 





SPKRAMP_FR_OUT 
MIN LINE _WIDTH=0- 


200 SSM2375FR_IN_N MIN_NECK_WIDTH= 
100 SSM2375FR_IN_ P 

















AUD_LO3_R_P : (YY Y2 SPKRAMP_FR_IN_L_P 








200 57 CIN 


0402 
TP FR_GATN SPKRAMP_FR 


MIN_LINE_WIDTH: 
MIN_-NECK_WIDTH: 





























so AUD SPKRAMP WIN SHDN L 














PP5V_SO AUDIO AMP R 





PLACE C6651/C6652 CLOSE TO PVDD PIN 
BEF RLSPK amp placed on the top side(flipped from K17) 


L 1 
rere 9 eet on 0.022UF T° Prevent criss cross routes, the N and P are swapped on the input and output CRITICAL 


AUD_LO2_R_N LVY YY) 2 SPKRAMP_LFE_IN_L_N "1 //% C6652?! 1 5 6651 
N 








~1LUF 


2 Ry 
4 3-1 SYNC _MASTER=K92_ KAVITHA SYNC_DATE=10/22/2019 


16650 CR SPKRAMP_LFE OUT _N x 
FERR-1000-OHM C MINCNECR-WIDTH-0 30 MM AUDIO: SPEAKER AMP 
5 Mee i ae a ee Os 1» SSM2375LFE IN N 
AUD_LO2_R_P ay YY Vee = tN ‘1 200 SSM2375LFE IN P — See D 
0402 
TP LEE GA] SPKRAMP LFE OUT P ED «= Apple Inc. erie 
MIN_NECK_WIDTH=0.20 MM 


oo AUD SPKRAMP WIN SHDN L NOTICE OF PROPRIETARY PROPERTY: Eman 
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AUDIO JACK 1 LO/HP JACK, SPDIF MIC CONNECTORS: single anlg mic + 1 dig mic 


CRITICAL 


APN: 518S0520 se eae 
AUD _CONNJ1_ SLEEVE2 HS MIC HI sea 
MIN_LINE_WIDTH=0.40MM 
MIN_NECK_WIDTH=0.20MM 








AUD _CONNJ1_SLEEVEDET J1_SLEEVEDET R . BI_MIC_N 
MIN_LINE_WIDTH=0. 40MM 


MIN_NECK_WIDTH=0. 20MM & 2 BI_ MIC SHIELD 




















PP3V3_ SO BI_MIC_P 


. 514-0632 J1_ PERIPHDET R 


C 


apoyo ae 0 AUD CONNJ1 TIPDET J1_ TIPDET R 


—-RT- MIN_LINE_WIDTH=0. 40MM 
F-RI-TH MIN_NECK_WIDTH=0 . 20MM 


ene L670 4cr1TIcaL APN: 518S0521 
Vv 20-OHM 


DETECT FOR PT 


AUD _CONNJ1 TIP (YYY \2 HPAMP _OUTL : CRITICAL 
SWITCH MIN_LINE_WIDTH=0.40MM 


Veet MIN_NECK_WIDTH=0 : 20MM 02 L6783 J6783 
é L6705 600-OHM-300MA 78171-0004 
— L CRITICAL M-RT-SM 
FERR-220-OHM 2 AUD DMIC CLK (YYY 2 
GROUND 
AUD _CONNJ1 RING HPAMP OUTR 0402 
AUDIO MINCNECK WIDTH=0 | 20MM L6784 


A — VIN I ~OHM~300MA « AUD _DMIC CLK BK 

AY | B — vcc + 7 AUD _DMIC SDA 2 «AUD DMIC SDA BK 

c - GND HS MIC LO 0402 s AUD DMIC PWR BK 

L6785 

OPERATING Sone . 7 -OHM~300MA 
20 Be : 2°) &_PP3V3 SO (YYY V2 

AUD _CONNJ1 SLEEVE AUD OLONEND AR araae 


SHELL MIN_LINE_WIDTH=0. 40MM 
MIN_NECK_WIDTH=0.20MM 






































































































































SHIELD 
PINS 

















aaa ° SPEAKER CONNECTORS 
OMIT_TABLE APN: 518S0521 


CRITICAL 
CRITICAL CRITICAL CRITICAL CRITICAL 
DX6706 2 2 


a DZ6700 DZ6702 DZ6704 
aA eSDaALC2  teMe SS 6. 8V-100PF s< 6. 8V-100PF SS 6. 8V-100PF XW6701 wep h/8t, 
402 402 402 SM M-RT-SM 
; . 1 oe 2 5 
CRITICAL CRITICAL CRITICAL xXW6702 

DZ6701 DZ6703 DZ6705 os ad gee res 
6.8V-100PF 6. 8V-100PF 6. 8V-100PF 1§ 42 © © (I) SPKRAMP 
402 402 402 aie SPKRAMP 


1 1, 1 6 6 E> SPKRAMP 




































































NOSTUFF NOSTUFF 

61g 6 
+ ‘ ee Met so EO ACK C6783 C6784 #—O 
MIN_NECK_WIDTH=0 . 20MM LOOPF 
VOLTAGE=0V - 


ps 
NOSTUFF o2oy 


402 

















PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





























37780112 i. EMC supressor DX6706 








PP3V3_ SO 

















AUDIO JACK 2 LINE IN JACK, SPDIF RX 





APN: 514-0633 


CRITICAL 518S0672 
J6750 AUD _CONNJ2 TIPDET TIPDET R CRITICAL 
SPDIF-—RX-K20 


P= RT=TH 
DETECT FOR PT 








SWITCH 
LEFT AUD _CONNJ2_ TIP 
Las MIN_LINE_WIDTH=0. 40MM so 6 (IH) SPKRAMP FR OUT 
a MIN_NECK_WIDTH=0 | 20MM _ SPRRAMP FR OUT 
[> SPKRAMP BR OUT 
savatad : SPKRAMP BR OUT 
AUD _CONNJ2_ RING ; *G» 
A — VDD MIN_LINE_WIDTH=0. 40MM 06 SPKRAMP_ LFE OUT P 
SAY ¥ | peeeee MIN_NECK_WIDTH=0 : 20MM 4 6a : ape > _LFE OUT N 
c - vouT 















































O00000 




















OPERATING VOLTAGE 3. AUD_CONNJ2_ SLEEVE 


MIN_LINE_WIDTH=0. 40MM 
BOE: MIN_NECK_WIDTH=0 : 20MM 























SHELL AUD_J2_OPT_OUT 


SHIELD 
PINS 


























CRITICAL |, | CRITICAL CRITICAL 
DZ6753 DZ6750 DZ6752 


ESDALC5-1BM2 ESDALC5-1BM2 6.8V-100PF 
SOD882 SOD882 402 
CRITICAL SYNC _MASTER=K92_ KAVITHA SYNC_DATE=11/02/2010 


a Dae tk GND CHASSIS AUDIO JACK . « AUDIO: JACKS 
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"MIKEY"/EXTERNAL MICROPHONI 
CODEC OUTPUT SIGNAL PATHS APN 35382640 





FUNCTION VOLUME /MUTE CONVERTER PIN COMPLEX MAC OS SHDN WIN SHDN DET ASSIGNMENT 

HP/LINE OUT Ox02 (2) Ox02 (2) Ox09 (9,A) N/A N/A Oxo9 (A) 3 5032128 36 28. 
SPEAKERS BL/BR 0X02 (2) Ox02 (2) 0x09 (9,V23) GPIO_2 N/A N/A : 
SPEAKERS FL/FR 0X04 (4) 0x04 (4) OX0B (11) GPIO_2 GPIO_3 N/A 

SPEAKER LFE 0x03 (3) 0x03 (3) OXOA (10,D) GPIO_2 GPIO_3 N/A 

SPDIF OUT N/A Oxos (8) 0x10 (16) N/A N/A OxOD (B) 








2 
4 














* D> SMBUS PCH CLK ANY i a] CRITICAL 
CODEC INPUT SIGNAL PATHS % AVDD 








FUNCTION CONVERTER PIN COMPLEX VREF DET ASSIGNMENT 4 41 22 20 28 s€EI>— SMBUS PCH DATA RAK U6880 KEEP DET TRACE AS SHORT AS POSS 
LINE IN 0x05 (5) 0X12 (12,C) N/A 0x12 (C) R6892 Plow wcse 

SPDIF IN OX07 (7) OxOF (15) N/A N/A 5 Mee c3 |sch micsias| CLHS MIC BIAS 4 
INTERNAL MIC Ox06 (6) OXOD (13,B,RIGHT) MICBIAS (80%) N/A ts Go AUD 12C INT L 1 a3 


SDA DETECT 
EXTERNAL MIC Ox06 (6) OXOD (13,V22,B,LEFT) MIKEY MIKEY 5% 


mete R6893 L_ 03 Jrwr+  pypass| DLHS BX BP 




















BLHS SW DET 




















A3_|ENABLE 


+ 
AUD_J1_PERIPHDET_R “ PERIPHDET_U CRITICAL 
62 61 1 Al_|HDET 


1 
PORT A DETECT PORT B DETECT : B2_|es capes 
_ AG eRe A (LINE OUT) (SPDIF DELEGATE) *R6880 E 





























«. PP3V3_SO AUDIO F 














62 ss 51 GND_ AUDIO CODEC 





*R6881 
NOSTUFF ae 


BE, 
AUD OUTJACK INSERT_L : 5 Bese 
Yaup PORTA DET L Nc [AUD PORTB DET L NC 








Q6800 
SSM6N15FEAPE Q6 D Q6801 


SOT563 SSM6N15FEAPE 
SOT563 



































« [ip AUD Ji TIPDET R AUD, J1_DET RC 




















+ 
G s 








1 




















oo 5) QGPAUD MIC INL P HS MIC HS MIC HI gaya 











ez ss s1 GND AUDIO CODEC 





NOSTUFF 
R6883' 
100K 
asiew 
MF-LF 
4025 





«2 PP3V3_SO AUDIO F 








» « AUD_J1 SLEEVEDET R 
SSM6N15FEAPE ae 100 57 GTPAUD MIC INL _N HS MIC LO ey =: 


XW6800 
SM 


sy GND_AUDIO CODEC 1 roe 2 




















62 61 AUD_J1_ SLEEVEDET 








Q 




















BQHEO 


ERNAL MICROPHONI 








62 ss sy GND AUDIO CODEC 








») (ID AUD CODEC MICBIAS Paes IQT MIC BIAS 
CRITICAL 


+|{C6854 
PORT C DETECT (L ’ +l Tour 





T~ 20% 

2 16V. 
62 57 AUD SENSE A TANT POLY 
, GND_ AUDIO _ CODEC 











ss PP3V3 SO AUDIO F 


0 57 GFAUD MIC INR P 











AUP INJACK INSERT L 


Q6802 
SSM3K15FV 
SOD-VESM-HF 





BY 
kh 





AUD, J2_ DET RC = 


1 of Ss 100 sy) oy AUD MIC _ INR _N 






































EXTRACTION NOTIFICATION CKT 


XW6850 
SM 
«2 se sy GND_ AUDIO CODEC 1642 INT MIC RET 


PP3V3_SO_AUDIO_ F 








xW6851 


bs BI_MIC_SHIELD 
61 





PLACE L6800/C6800 CLOSE TO Q6800/01/02 
L6800 96803 |? aes 


FERR-1000-OHM SSM6N15FEAPE ¢-AUD_PERIPH DET R LAA \/2 AUD_IP_ PERIPHERAL 











48, PP3V3_S0 2 R6860 1 SYNC _MASTER=K92_ KAVITHA SYNC_DATE=11/22/2019 
MIN_LINE_| rs 15K 





6 


096803 |; ne 
62 6: AUD_J1_PERIPHDET. BAA 2 PRR eae SSM6N15FEAPE kh AUDIO es JACK TRANSLATORS 


é INTRANET —T 
402 C3 Apple Inc. ia |) 
62 se 57 GND AUDIO CODEC . eee 
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518-0375 


CRITICAL 
J6950 


BAT-—K90-K91-K92 


M-RT-TH 





Pl 


MagSafe DC Power 


Jack 


CRITICAL 
F6905 


CRITICAL 


6AMP—24V 


PPDCIN_G3H 











J6900 


78048-0573 
M-RT-SM 





PWR Es 





PWR i 





GND 





GND 





sic 




















CRITICAL 
NO STUFF 
D6900 


RCLAMP2402B 
sc-75 








x 
NC 








4: ADAPTER SENSE 


6749 63 64 


V42_ G3H 





3 64 63.53 48 47 46 45 44 42 25 7 6 —PP3) 
for 


SMC_BC_ACOK_BUF 





SMC_BC_ACOK 


1-Wire OverVoltage & ESD Protection 


PLACE_NEAR=U6901.5:3mm 

















, , PPBUS_G3H 


CRITICAL 


D6990 
BAT30CWFILM 
SOT-323 


iN 





,, PPDCIN_G3H 





PZ 
PS 
P4 


R6990 
14 


2 _PPDCIN_S5_P3V42G3H 2 


SYS_ONEWIRE 





CRITICAL 








NC__GND 


NC 




















CIN] #5 46 49 8 


S642 ov 


"G3Hot" Supply 


Supply needs to guarantee 3.31V delivered to SMC VRef generator 


P3V42G3H_REF3 


PPVIN_G3H_P3V42G3H 














MIN_LINE_WIDTH=0.3 
MIN_-NECK -WIDTH=0 -3 
VOLTAGE=18 . 5V 


BATTERY CONNECTOR 





PS 





69902 
4.7UF 


6 45 48 63 64 98 





P6 





P7 








P8 
Pg 





SHLD_PIN 





SHLD_PIN 
SHLD_PIN 


99991999999999 


SHLD_PIN 














D6950_ 


RCLAMP2402B van 
‘SC-75 


1 
































MIN_LINE_WIDTH=0.3 mm 
MIN_NECK_WIDTH=0-2 mm 
VOLTAGE=18 .5V 


518S0720 


*R6995 
1M 











P3V42G3H_TON 





P3V42G3H_FB 





¢—_——— 


nex 





C6991 


PM6640 
DFN 


CRITICAL 


THRM 
GND PAD 








P3V42G3H SW 











35382776 





BIL 


CRITICAL 
J6995 


FF18-5A-R11AD-B-3H 
F-RT-SM 





d 
dq 





PP3V42_G3H 


NECK_WIDTH 





Connector 


67 25 42 44 45 46 47 48 





Ls 


SMBUS_SMC_BSA_SDA 


MIN_LINE WIDTH=0.5 
M 


PP3V42_G3H 


7 25 42 44 45 46 47 48 53 63 64 











SMBUS_SMC_BSA_SCL 


CIN] « 45 48 63 04 98 





CET « 15 48 63 64 98 

















+ C6955 


0.001UF 


@—SMC_BIL BUTTON L 


DUT) © 45 46 


® vout = 3.425 
300mA max output 


f = 470 kHz 





SYNC_MASTER=K92_CHANG SYNC_DATE=06/28/201q 


DC-In & Battery Connectors 
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CRITICAL 
Q7080 
IRF 9395TRPBF 
DIRECTFET-MC 








NC% NC 


Revers¢-—Current Protection 











Inrush Limiter 





FROM ADAPTER 
PPDCIN G3H 


634976 ~ 


























PPDCIN G3H INRUSH 
MIN_LINE_WIDTH=0.6 mm 























AKNHO CO) 
: 
Gc 
A] 


Sue, 
Noe 





CHGR_ AGATE DIV 




















CRITICAL 


D7005 
BAT30CWFILM 
SOT-323 


iN 





MIN] LINE WIDTH=0.3 mm 
MIN[-NECK_WIDTH=0-3 mm 


R7086' 
332K 
1/16 
MF-LFE 

4025 


CHGR_SGATE DIV 





(CHGR_AGATE) 


MIN_LINE WIDTH=0.3 mm 
MIN_NECK_WIDTH=0-3 mm 


(CHGR_SGATE) 














CHGR_DCIN D_ R 











ACIN pin threshold is 3.2V, +/- 
Divider sets ACIN threshold at 
Input impedance of ~40K meets 
sparkitecture requirements 


PP3V42_G3H 


7362 53 48 47 46 45 44 42 257 6 














50mV 
13.55V 


30mA max load 
PP5V1_CHGR_VDD 





MIN_LINE_WIDTH=0.2 mm 
MIN_NECK WIDTH=0.1 mm 





VOLTAGE=5.1V 





e AM PP5V1_ CHGR_VDDP 





1C7020 


10 CHGR_ CST R_P 


CRITICAL 





10 CHGR_ CST RN 











PPDCIN G3H CHGR 





MIN_LINE WIDTH=0.6 mm 
MIN NECK WIDTH=0.4 mm 
VOLTAGE=18 . 5V 





CRIT 





ICAL 


CRITICAL 


Q 

















N 
BXKULO 





NO STUFF 





























R7012* 
1K 











a ° 
4 ay 








VDD VDDP 


R7000 wzlvust CRITICALpcin 
tmp _SMC_RESET L 1 CHGR RST _L 13\sma_RsT_N eae! 
5 © PED _SMBUS_SMC_BSA_SCI 1tHsce U7 OOOnerre RJK0332DPB-01 
CD_SMBUS SMC BSA spa 10|spa TOFN LEPAK-SM 7 
CHGR_VFRQ 4 Soler peace 7 — 
“D> iacces csIN 
CHGR_ CELL 6 |cELL 








CRITICAL 
Q7030 








Max Current = 
(L7030 limit) 


400 kHz 
CRITICAL 


L7030 
4.7UH-10.2A 


F7040 
* 2(YY) 


8AMP-24V 
1 iN 2 
MINCNECK-WIDTH=6 .S mm FDA1254F-SM 
SWITCH_NODE=TRUE 1206 
og NO STUFF CRITICAL 
F7041 
8AMP-24V 


















































CRITICAL TO SYSTEM 


BOOT PLACE NEAR=07000.25:2mm 
UGATE 


PHASE 


pipt=TEuE! 





CHGR_ACIN 3 lacIN 








UGATE cars uonseraus_nrntetens 
PHASE pe 


LGATE 


MIN_LINE_WIDTH=0.6 mm 


CHGR_ BGATE 

CHGR_AMON 

CHGR_BMON 5 
SMC_BC ACOK ry 45 46 49 63 











CHGR_ICOMP 

CHGR_VCOMP 

CHGR_VNEG 
CSO _ P 
CSO _N 


ICOMP 
VCOMP 
IVNEG 
ICSOP 
ICSON 





PPBUS G3H 78 35 39 49 50 63 90 











LGATE 


GATE NonE=TRUE DrpT=TRUF 
MIN_NECK_WIDTH=0.2 mm 

















*R7015 
330K 
1/16W 
MF-LF 
2402 
CHGR_VCOMP_R 


BGATE 
20V/V AMON| 
36V/V BMON 

(oD) ACOK 




















PPVBAT G3H CHGR_ REG 





CRITICAL 
«{'C7040 


VOLTAGE=12. 6V 

















35382929 CRITICAL 


Q7035 


RJKO305DPB 
LFPAK-HF 


























CRITICAL CRITICAL 


Q7055 
SI7137DP 




















TO/FROM BATTERY 








PPVBAT G3H CHGR_ R ig 


MIN_LINE WIDTH=0.6 mm 
MIN_-NECK_WIDTH=0.4 mm 


VOLTAGE=12. 6V C70552 





XW7000 
SM 











PPVBAT _G3H CONN , «3 


1 
MIN_LINE WIDTH=0.6 mm 
MIN NECK WIDTH=0.4 mm 
VOLTAGE=12. 6V 





(GND) 
{29 :1mm 
22: Imm 


















































(CHGR_CSO_P) 





100 50 CHGR_CSO_ R_P 














(CHGR_CSO_N) 


BE I716w MP-LF 402 














(PPVRAT_G3H CHGR_R) 


IA\\/2 dno CHGR_CSO R_N 


T7lew MF-LF 402 


(PPVBAT_G3H_CHGR. 



































(CHGR_BGATE) 








Q 
Q 
~ 
(s) 
jo} 
fo) 





GC 
fa 





vibe 
N 
XBR 
Vide, 
ND <r, 


BOQKHKO 
jl 
nm 


























GND _CHGR_AGND 
MIN_LINE WIDITH=0.2 mm 
MIN-NECK-WIDTH=0:2 mm 
VOLTAGE=0V 





SYNC_MASTER=K91_ CHANG SYNC_DATE=07/21/2019 


PBus Supply & Battery Charger 
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10 69 6s 67 so 7 PPVIN S5 HS COMPUTING ISNS 
-_PP5V_SO 








PLACE_NEAR=Q7100.2:1.5mm 

VCCSASO_ BOOT RC + + + 

MIN-LINE_WIDTH=0. 3 mim CRITICAL CRITICAL 
=012 mm 

u - 1) C7121: 








p 


DIDT=TRUE 





Q 





R7101"* 
2.2 














S 
ZNO 














R7130° 
9 











PP5V_SO VCCSASO VCC 
MIN_LINE WIDTH=0.6 mm 
MIN_NECK_WIDTH=0:2 mm 
VOLTAGE=5V ° 








NEG: - BVGE VCCSASO_VBST 
U7100 MIN-CNECK-WIDTH-O|2 mam 
T=TRUE CRITICAL 

ISL95870A canaaia 


CRITICAL 
Q7100 
PVCCSA EN UTQFN VCCSASO_DRVH 


“o> an WEN AESE WIDE -8°2 POWERPAIR-6x3.97, 71 OQ. 
= WV =0. mut POWERPAIR-6X3. L7 als e) @) 
2 CPU _VCCSASENSE an CRITICAL GATE_NODE=TRUE 


UGATE DIDT=TRI 1.0UH-7.7A i PPVCCSA_SO_ CPU 
OMIT_TABLE 


CSASO_SREF. Sene Baaee VCCSASO_LL i(YYY\2_PPvccsA SO REG R 
MIN_LINE_WIDTH=0.6 MIN_LINE_WIDTH=0.6 mm 3 


MIN NECK WIDTH=0- EDVOGSOH-SM MIN NECK WIDTH=0.2 mm 4 6A Max Output 
VCCSASO_ VO vo LGATE SWITCH NODE-TRU VOLTAGE=T.05V P 


1R7147 VCCSASO_OCSET £ = 300 kHz 
PVCCSA_PGOOD 








































































































VCCSASO_ RIN 4 VCCSASO_ DRVL 
MIN_LINE_WIDTH=0. 


VCCSASO_FSEL13 Gate NObEeTRUE O* ™ 
DIDT=TRUE 














VICCSASO SETO 8 














VICCSASO_SET1 9 
2 

R7148 XW7 1010) : 
SM 


5 
Bit 100 as VCCSASO_ CS _P 
eS 











Q 




















5 roo as VCCSASO_ CS_N 
MF-LF 
402 5 


|_ NEAR=C176 








ZNO 

















» OD CPU_VCCSA 








R7141 x 8.5uA / R7140 
8.5A 





























XW7100 
SM 


VCCSASO_AGND, 1 2 
MIN_LIRE WIDTH=0.% mm : roe 
MIN-NECK-WIDTH=0.2 mm 

VOLTAGE=0V 
































PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
PLACE_NEAR=U7100.3: 

















35383074 IC, ISL95870A, PWM, 2BIT-VID, RMOT-SNSE, 20P U7100 CRITICAL 














VIDO Voltage 
0 0.9V 
¢) 0.8V 
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aC 
System Agent Supply 
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so7 PPVIN S5 HS OTHER ISNS roa co 7 PP5V_S3 ISNS R 








critica, J critican | | t Spey Ss CRITICAL | CRITICAL | | 
C7240? C7242! 1C7241 Po = C7280*}, C7282* 1C7281 |: C7283 
68UF 68UF . C7200: Vout = 5V 68UF — 68UF 


20% J 20% 20% —7~ 20% 


POLY-TANT 2 POLY-TANT 2 : 7 * 100mA MAX OUTPUT POLY-TANY 2 POLY-TANT 2 


CASE-D2E-SM CASE-D2E-SM 2 CASE-D2E-SM CASE-D2E-SM 


















































P5VP3V3_VREG3 





to: «7 PP5V $3 ISNS R PSVP3V3_VREF2 E __PP3V3 $5 ISNS R> wm 


Vout = 5.0V , FJ -—?—F Vout = 3.3V 


14.4A MAX OUTPUT MIN_LINE WIDTH=0.6 mm ; 20% MIN_LINE_WIDTH=0.6 CRITICAL 10A MAX OUTPUT 


4 0 0 kHZ CRITICAL MIN_NECK_WIDTH=0.2 mm NO STUFF ~ MIN_NECK_WIDTH=0.2 O72 6 (e) CRITICAL 4 0 0 kHZ 
RIKQ214DPA L7260 


L7220 CRITICAL 1R7248 
; ie} CRITICAL 2.2UH-14A 


2.2UH-22A-5. ISKIPSEL1 

PIMB104E2R2MS-SM Q72 20 R724 At 5% ISKIPSEL2 RT 2 6 3 IHLP2525CZ-SM1 
4.7 oO + 

P3V3S5_ TG 


CSD5886405D 1/16W U 7201 
VIN sonsx6 3 MF-LF jOCSEL 
P3V3S5 02 MINCNECR-WIDTH-O- 8 


2 402 QFN 
P3V3S5 = 7 


DIDT=TRUE GATE_NODE=TRUE NE_WIDTH=0.6 mm 


CK_WIDTH=0 
P3V3S5 = 
NO STUFF INE_WIDTH=0. SWITCH_NODE=TRUE | DIDT=TRUE DIDT=TRUE SWITCH_NODE=TRUE 


1R7299 eicse urea P5VS3_DRVL DRVL1 P3V3S5 
1 INE _WIDTH=Q. GATE_NODE=TRUE DIDT=TRUE DIDT=TRUE GATE_NODE=TRUE 


EERE P5VS3 CSP1 lcsP1 P3V385 
P5VS3 CSN1 cswi P3V3S85 






















































































TG P5VS3_ TG 

MIN_LINE_WIDTH=0.6 F 
MIN_NECK_WIDTH=0 2 25 P5VS3_VBST IVBST1 

P5VS3_VSW 6 |vsw = = DIDT=TRUE 

MIN_LINE WIDTH=0.6 

MINDNECK-WIDTH=0 12 mm P5VS3_ DRVH DRVH1 

DIDT=TRUE GATE_NODE=TRUE DIDT=TRUE 


P5VS3_ LL Swi 





























CRITICAL 
C7252'|, | C7250? 


CRITICAL 


*C7292 

— 330UF 

[T~ 20% 

2 6.3V 
POLY-TANT 
CASE-D3L-SM1 






































2 








TPS51980 








CASE-D3L-SM1 











L7220.1:3mm 




































































P5VS3_ MODE IODE RF P3V3S5 
P5VS3_ SNUBR P3V3S5_ SNUBR 
MIN_LINE_WIDTH=0- P5VS3_ VFB1 VFB1 VEB2 P3V3S5 MIN_LINE WIDTH=0.6 


DIDTSTRUE P5VS3_COMP1 comp comp2 P3V3S5 COMP2 DIDT=TRUE 
NO STUFF NO STUFF 














PLACE_NEAR=L7260.2:3mm 


L7220.1:3mm 
L7220.2:3mm 
L7260.1:3mm 
L7260.2:3mm 


PLACE_NEAR’ 








2 


ae 62 








NEAR: 


i 
os «2 2937 (> -PM SLP S4 1 EWI EN2 P3V3S5_ EN R7206 
> ON P5VS3_ PGOOD IPGOOD1 PGOOD2 S5_ PWRGD 


THRM_PAD 








XW72 220) 








1 1 














PLACE_NEAR: 
PLACE_NEAR: 
PLACE_NEAR: 


P5VS3_ VFB1 _R NO STUFF ORS Uae, P3V3S5 VFB2 R 


2 R7256' ce °R7237 'R7238 R7239' > | 'R7216 2 
XW72200) (OXW7221 TO 20 XW7261 
ie ue eee ue eee R7260° 


a 











wy PLACE 





























P5VS3_ CSP1 R P5VS3_ COMP1 _R P3V3S5_ COMP2_ R P3V3S5_ CSP2_ R 


C72371 1C7236 C7238: 

4700PF 
10% 
deem 2 
402 


$—4-(P5VP3V3_VREF2) (P5VP3V3_VREF2) 
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~ 5V / 3.3V Power Supply 
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PPVIN S5_ HS COMPUTING_ISNS 


70 69 68 65 50 7 








CRITICAL | CRITICAL 
C7330+ 
68UF — 

20% —T 


pony-TAnt 2] pony-raAnyY 
67 29 28 267 -PP1V5_S3 CASE-D2E-SM | CASE-D2E-SM 


Q 








Nv 
OxNEE 























a1 2976 -PP5V_S3 





Q 
I 
W 
[o} 
Ee 


IO 
re 
[o} 
(aj 

Ow Soetd 


(DDRREG_DRVH) \ DDRREG_DRVH_R ISNS_1V5_S3_P [OUD +2 100 


MIN_LINE_WIDT: MIN_LINE_WIDTH=0.6 mm 
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4 ee ; - LOADING 5.6 A (EDP) 
vee APN 376S0651 : : 

U7801 
SLG5AP020 CRITICAL 
» OD P1V5CPU_EN ON TDEN 5 R7801 Q7801 ' CRITICAL 

ere 0 SI7108DN 3.3V SO GPU FI Q7870 


SHDN* 7_P1V5S3RSOFET_GATEL 2 d z : 

PIVSSSRSOFET_GATE_R PWRPK-1212-8-HF 
ee : : SIA427DI 
NO STUFF 6 


c7802 + F—LE ssapaces SC70-6L 
Tee eee, 8 PP1V5_S3RSO 7 100 104 Se spat job 91°86 e3/73 42 
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* 

MOSFET SiA427 
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TP_P1V5S3RSO_RAMP DONFetyTy 1 d 2 RDS (ON) 26 mOhm @1.8V 
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LOADING 0.11A (EDP) 
P3V3GPU_EN_L LANA, 4—P3V3GPU_SS 
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RDS (ON) 6 mOhm @4.5V SSM3K15FV 


1 . 8V GPU FET LOADING 5 A (EDP) ale aces 



































100 91 89.88 #5 84 83 DP3V3 SO e P3V3GPU_EN 
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0.1UF ~~ 35383093 GPU FI ‘O7860 
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2 D> P1V8GPU_ EN EN PP1vs_ SO 


9 input side 
bovgatda’? e PP3V3 SO EN_POL_CTRL P 
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P5V0SO_EN_L P5V0SO SS di LOADING 8 A (EDP) 
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GPUFET C DELAY C_DELAY — 


C7881 2 ses : : SSM3K15FV 
o.1ur 4 GPUFET_C_SR c_SR 5SV_SUS FET input filter = 
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SYNC_MASTER=K91_ MLB SYNC_DATE=10/18/2019 
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a ee er 
402 9 MIN_LINE_WIDTH=0.4 MM VOLTAGE=5.0V 
Eero auc vi dae RRR Lin 2 pPsy s5 PSVSUSEET F ‘ Power FETs 
NO STUFE|_ 1000PF — ANN; 


Brave Nomen AD 
C7843 1 737 aie FF 
: a C3 Apple Inc. 
2 67 72 . Vv ON 
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3.3V,5V 83 
1 L 1 


(PM_SLP_S4_L) 
Run (SO) 


1 5 9 PM_SLP_S4_L — PM _SLP_ S41 $5 33 
366 45 42 29 17 $5 23 

(iD tare basestaoe + — (OD 22s 
PLACE _NEAR=U5701.4:6mm 








Sleep (S3) 





Deep Sleep (S4) 








R7912 
0. 


2 
PM_SLP_S4_L:100K pull down in PCH page $ 


5% 
i/1ew 
P3V3S5_EN P3V3S5_EN PLACE] NEAR=U7300.16: 6mm 402 TPAD VBUS_EN remy 53 
1366 — {OUD «© 
_ ee ° ° 0 PLACE_NEAR=Q7812.2: 6mm 








aieevas SMC_PM_G2_EN 
MAKE _BASE=TRUE MAKE _BASE=TRUE — 








13 66 45 OUT} SMC_PM_G2_EN — l Deep Sleep (S5) 





73.72 P3V3S3_EN P3V3S3_EN 
MAKE_BASE=TRUE => 


67 DDRREG_EN DDRREG_EN 
+ cr {> #3 


MAKE_BASE=TRUE 
NO_ STUFF 
1C7910 
ae 47 46 49,44,42,20,7 ¢PP3V42_G3H =e 
40447376476 83 ‘ : 
PLACE_NEAR=U7201.20: 7mm 3.3V/5.0V S4 2 eae 


CaRN-xSR CéRH-xoR 
R7941'* 402 402 
100K 
1ien NO STUFF 


Me-LE 
4029 R7 8 16 
S5_PWRGD (old name RSMRST_PWRGD) -->SMC Se aiaosioany 


ss SMC-->PM_DSW_PWRGD 
MAKE _BASE=TRUE % MAKE_BASE=TRUE 
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SO ENABLI 
PLACE_NEAR=U1800.G18: 5mm R7 7 8 
PM_SLP_S5_L:100K pull down on PCH page 0 
PM_SLP_S3_L 0, (PM_SLP_S3_R_L) 2 a3PM_SLP_S3_R_L 
345 29 17 6 
‘¢WAKE_BASE-TSUE 


j 4 PM SIP SB RE poo 
3.3V/5.0V Sus ENABLI 1/1ew — 














ME-LF 


402 4 PM SLP_S3 RL COD © 
PP3V3 S5 ‘ PM_SLP_S3_L:100K pull down in PCH page R7985 R7988 *R7986 [ — 


7 0.19.2 
7 104 102° 100 6 7372 20K — PM SLP_S3_ RL 
CPUVCOR PLACE_NEAR=U7940.1:2.3mm 3 5 - 




















5% 
1/16wW 
MF-LF 
S 402 402 oe 








R7974 cL isi J-tec cactus ae viata site anebeeee 


YS_PWRGD LAA A/2 CPUIMVP VR_ON ropmy ce ? U7940 i P4¥Vv8soO_EN P1V8S0_EN 
as PLACE_NEAR=U7400.7: 5mm |? 4AUP 163204 . SBE PSEC TRUE 
donee = pees SMC_BATLOW_L:100K pull up on SMC page - SOT891 CHGR VFROQ Generation 


402 SMC_BATLOW_L A s 
NO STUFF ie PP3V42_G3H 1 P1V5S0_EN P1v5S0_EN 
lPLACE_NEAR=U7400.7: 5mm é MAKE_BASE=TRUE 
B_NEAR= 2 1a ig P1V2S0_EN P1V2S0_EN 
R7976 PLACE_NEAR=U7400.7: 5mm . ee ea een 
0 R7975 PM_SLP_SUS_L:100K pull down on PCH page 13 g2 PM_SUS_EN PM_SUS_EN R7931 
0 


ee ere Sue 4, MAKE, BASE-TRUE goa 13 70g CPUVCCIOSO EN — _cpuvccioso EN 
0 CPUVECIOSO PGOOD 1A AA, MPECI PWRGD pen ss » OD ahaa PM sus _EN as 100K MAKE _BASE=TRUE 
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5s goo PVCCSA EN st 
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GCHGR_VERO po os | PACENEAR=U7100.15:6mp PLACE_NEAR=U7600.3:6nm | PLACE_NEAR=U7760.4:6nm] PLACE_NEAR=U7710.2:6 NEAR-U7720. 5: 6mm 

NO STUFF Q7931 1C7987 1C7981 1C7985 1C7988 1C7986 

56 49 46 29 25 24 23 92 20.19 17 9° PPSV3S_S5 SSM3KI5FV_p — 1UF L005 _ 0.47UF 
PP3V3_so *°? * meg oe = % s 


= f —VESM-H 4 6.3V 6. 
R7956: PGOOD (BUT Version) Daan tal 5 CERN-xSR 2 GakM-x5R CERN-XSR CERN-xSR 
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1/16W 
ME-LF = 
ALL_SYS_PWRGD 23 402 











1 
SOPGD_C SUS Detect VFRQ Low: 














Fix Frequency 





VFROQ High: Variable Frequency 





R7953 


VMON_3V3_DIV_1 AA VMON_O2_BASE PP3V3_S5 


OF O50 7% °° %8 * 79183 Fb272087 of 98 20k 7d G2 
PLACE_NEAR=U7930.6:2.3mm PP3V3_SUS 


ASMCCO0179 Mon cdetey tine = : 
DFN2015H4-8 U7930 Sense inpu R7933 


8 threhold is 3. iG 100K 7 
wuon NS Sage Be 3 ENET Enable Generation 


7 CRITICAL o ee 3.3V ENET FI 
2 VDD 


CRITICAL 
NCX 
1 a[71 46 22 20 19 18 17 16 7. PP3V3_SUS SENSE [7930 RESET* PM_RSMRST_L OT OSS 
: NTR4101P 
TPS3808G33DBVRG4 TR4101 
s PGOOD_CT 4 SOT23-6 ae 
) - i z P3V3_ENET ; 25 361 


K 
1 2__VMON_04_BASE 84 s¢ 3 7 PP3V3_S3 
WVV\v 35382809 ba°an § t 


SOPGD_BJT_GND_R 4 
Worst-Case Thresholds: OF R7921 


Q2: O0.XXXV R7957" 
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192 100 91,89 e8 #5 sa PP3V3_SO 
46 41 40 39 36 25 32/28 2 7 6 
‘a3 80/7372 62 61 57 5 si 





i i i R7967* Q7921 "WLAN" = ("S3" && “AP_PWR_EN" && ("Ac™ || "SO")) 
SO Rail PGOOD Circuitry SSM3K15FV D NOTE: S3 term is guaranteed by S3 pull-up 


SOD-VESM-HF on open-drain AP_PWR_EN signal. 





Thresholds: (ISL Version in development) 

VDD: 2.734V-3.010V 1 [IF —21V5s0_PGoop 

MEMON SS 2281 OV O20 22¥ P1V5S0_PGOOD from U7710 i/iew R7966 

V3MON: 0.572V-0.630V = pivasdeeodn MF-LF 1345 2937 6 CID PM _ SLP_S3_1L 
V4MON: 0.572V-0.630V 2D 


; 71925 
sieht 26 73 46 45 SMC_S4 WAKESRC EN -—— SMC _ S4 WAKESRC EF 13 B58 65 >u-x-c 
46,4140, 3936.35 3 212.7 ¢- PP3V3_S0_ 9 6 MAKE_BASE=TRUE = =D ow700S yee SOT-363 
e) PPSV_SO soT-363 2 AP PWR EN 
2 SOPGOOD_ISL |SOPGOOD_ISU 66 [IN—2SvS3_pcoop 

0 PP1V5_S3RS0_CPUDDR a = » GD WOL_ EN 

C7960 ? e 

PP1v05 SO 0.1ur 4 
lopcoop__1sy] 8 TT CPUVCCIOSO_PGOOD 


loPGoop_Isy otal si a em SYNC_MASTER=K92_ YUAN SYNC_DATE=07/22/201q 
R7972 VDD 


3 
U7960 PVCCSA_PGOOD ; 3 402 SOT-363 P ower Cont ro 1 1 /ENABLE 
2 ib ISL88042IRTEZ AI\r R7929: Q79 a = 
TDFN _ 
: dymon_pP5V_bIv W2MON or ercati* ae Sea SMC ADAPTER EN 2 1/138 5 C3 Apple Inc. —— 
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required by this page: 
PU_PEX_PLLXVDD 
PU_PEX_IOVDDQ 


PP1V2_GPU_PEX_IOVI 





Signal aliases required by this page: 


(NONE) 





BOM options provided by this page: 


(NONE) 











IPCIE_RXOP U8000 PCIE_TXOP 

IPCIE_RXON FCBGA PCIE_TXON 

(1 OF °9) 
PCIE 














. 3VX5R 201 -3VX5R201 








PCIE_RX1P 
PCIE_RX1N 


PCIE_TX1P 
PCIE_TX1N 














- 3VX5R 201 .»3VX5R201 








PCIE_RX2P 
PCIE_RX2N 


PCIE_TX2P 
PCIE_TX2N 














. 3VX5R201 .» 3VX5R201 














PCIE_RX3P PCIE_TX3P 
PCIE_RX3N PCIE_TX3N 








WHISTLER 


. 3VX5R 201 -3VX5R201 














PCIE_RX4P PCIE_TX4P 
PCIE_RX4N PCIE_TX4N 


- 3VX5R 201 -3VX5R201 








O° 
4 
iam] 
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+ SVK5R 201 + SVX5R201 PCIE_RX5P PCIE_TX5P 


PCIE_RX5N PCIE_TX5N 




















+SVK5R 201 + SVX5R201 PCIE_RX6P PCIE_TX6P 


PCIE_RX6N PCIE_TX6N 




















. 3VX5R 201 -3VX5R201 
PCIE_RX7P PCIE_TX7P 


PCIE_RX7N PCIE_TX7N 








$4 06 66 08 68 Od 08 08 
$4 66 66 68 66 68 08 68 














. 3VX5R 201 -3VX5R201 
PCIE_RX8P PCIE_TX8P 


~3VK5R201 ~3VK5R201 PCIE_RX8N PCIE_TX8N 








PCIE_RX9P PCIE_TX9P 
~3VK5R201 ~3VK5R201 IPCIE_RX9ON PCIE_TX9N 








IPCIE_RX10P PCIE_TX10P 
PCIE_RX10N PCIE_TX10N 








. 3VX5R 201 -3VX5R201 








IPCIE_RX11P PCIE_TX11P 


+ SVKSR 201 +SVX5R201 PCIE_RX11N PCIE_TX11N 








- 3VK5R 201 . 3VX5R 201 PCIE_RX12P PCIE_TX12P 
PCIE_RX12N PCIE_TX12N 








~3VK5R201 ~3VK5R201 IPCIE_RX13P PCIE_TX13P 
PCIE_RX13N PCIE_TX13N 




















-3VK5R201 + 3VX5R 201 PCIE_RX14P PCIE_TX14P 


PCIE_RX14N PCIE_TX14N 


IPCIE_RX15P PCIE_TX15P 
PCIE_RX15N PCIE_TX15N 


PEG CLK100M P PCIE_REFCLKP PCIE_CALRP PEG CALRP 
PEG CLK100M N PCIE_REFCLKN PCIE_CALRN PEG CALRN 














NOSTUFF GPU_PWRGOOD [PWRGOOD 


R8003 . 
* [DPM ALL GPU _PGOOD Ny R8000 GPU_RESET RL |PERST* R8001" *R8002 
1/16W ps . 
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CRITICAL 


ia Power aliases required by this page: 
1200HM-0.3A 
PP1V8_SOGPU 1 2 PP1V8_GPU_VDDR4 


= TH=0. 
IvDDR1_AC7 U8000 = aI 4 PP 3V3_GPU_VDDR4 
VOLTAGE=1.8V 
I\VDDR1_AD11 WHISTLER 1C81C1 
I'VDDR1_AF7 40NM-ES 
lvDDR1_AG10 ECBGS 4 
Peseta (7 OF 9) : Signal aliases required by this page: 
IVDDR1_AK8 
lvDDR1_AL9 BOM options provided by this page: 
lvDDR1_G11 (NONE) 
lvDDR1_G14 
lvDDR1_G17 
lvDDR1_G20 2497 
1C8114 az = = 


TUF ¢ £23 IvppR1_623 


10% 
30% ¢ 225 Ivppr1_G26 


XSR 
ah ¢_ S22 Ivppr1_G29 
}VDDR1_H10 
1VDDR1_J7 


I'VDDR1_J9 
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VDDC_AA15 
VDDC_AA17 
VDDC_AA20 
I'VDDR1_K8 

VDDC_AA22 
I'VDDR1_K11 

VDDC_AA24 


1VDDR1_K13 
1C8124 Ee Bee VDDC_AA27 
0.1UF ad VDDC_AB16 


I'VDDR1_L12 

VDDC_AB18 
I'VDDR1_L16 

VDDC_AB21 
I'VDDR1_L21 

VDDC_AB23 
IVDDR1_L23 

VDDC_AB26 
I'VDDR1_L26 


L8120 4 
1200HM-0.3A aR: Mail VDDC_AB28 


es 
= (YYY 2 8_GPU_VDD eX! Wvppri_ni1 Miuceesess 


TENE_WIDTH=0 93 VDDC_AC20 
0402 IECK WIDTH=0 | I'VDDR1_P7 - 
GE=T.8V VDDC_AC22 


CRITICAL 1C8126 o— vr Rit VDDC_AC24 


lVDDR1_U7 
1UF Oo. oe eet VDDC_AC27 
eeu 4 Z 2 $23V ° — VDDC_AD18 


: : lWDDR1_Y7 
one 20 ° = VDDC_AD21 
lVDDR1_Y11 

VDDC_AD23 


L8130 VDDC_AD26 
4700HM-1A-150MOHM 7 VDDC_AF17 
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CRITICAL 














PP1V0_SOGPU PP1V0_GPU_PLL ikea ae VDDC_AF20 
— conn ‘ote @———_VDD_CT_AF27 VDDC_AF22 


TH=0. 
MIN_NECK_WIDTH=0. e I\VDD_CT_AG26 
VOLTAGE=IV aie VDDC_AG16 


1 Cc 8 1 3 2 7 276 PP3V3_SO0GPU OTe! VDDC_AG18 


}———— 
VDDC_AG21 
eo 60 mA 4 l > lVWDDR3_AF23 = ? 


VDDC_AH22 
IVDDR3_AF24 
VDDC_AH27 


GND_GPU_PLL LC8135 (C836 * 2 VDDC_AH28 
PF lVDDR3_AG24 

VDDC_M26 
lVDDR4_AF13 VDDC_N24 
lVDDR4_AF15 BIF_VDDC_N27 
CRITICAL elf |vppRrR4_aG13 VDDC_R18 
lvDDR4_AG15 VDDC_R21 
VDDC_R23 
VDDC_R26 




























































































L8131 
4700HM-1A-150MOHM , PP1V8_GPU_VDDR4 
PP1V8_SOGPU PP1V8_GPU_MEM_| TBD mA 92242 Wwopr4_apiz 


MIN_MINE_WIDT. om + IVDDR4_AF11 
MIN, CK ; VDDC_T17 
E=1.8V 












































IVDDR4_AF12 
IVDDR4_AG11 








vDDC_T20 
VDDC_T22 
vDDC_T24 
BIF_VDDC_T27 
VDDC_U16 
INC/VSSRHB VDDC_U18 
INC/VDDRHB VDDC_U21 
CRITICAL 150mA wppeeves 
8132 IMPV18_H7 VDDC_U26 
1200HM-0.3A IMPV18_H8 VDDC_V17 


PP1V8_SOGPU PP1V8_GPU_PLL 75mA epyite vppc_v20 
MIN-TINE_WIDTH=0-75 Tam VDDC_V22 


VouTaéser ay > |, PP1VO_GPU_PLL 120mA SPV10 vpDC_v24 


1 cel4 4 5 GND_GPU_PLL SPVSS waive 

: VDDC_Y16 
GPU_VDD_SENSE FB_VDDC bier 
FB_VDDCI VDDC_Y23 
GPU_GND_SENSE FB_GND eee. 
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PP1V8_SOGPU PP1V8_GPU_! . 9 DO4MA 6 s ee rer 


MENT NEGATE : es IPCIE_VDDR_AA32 a 

CRITICAL 1C8149 |: C8150 PCIE_VDDR_AA33 heehee gig ad 1C81A0 |: C81A1 |? C81A2 |: C81A3 |: C81A4 |: C81A5 |: C81A6 |: C81A7 |: C81A8 |: C81A9 

O.1UF IPCIE_VDDR_AA34 VDDCI_AC12 e 
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7 (YYY Z PP LY, ° e e PCIE_VDDC_G30 VDDCI_M23 


0603 MIN_NECK_WIDTH=0 | e PCIE_VDDC_G31 VDDCI_N13 
VOLTAGE=IV a = a 
VDDCI_N15 


CRITICAL 1C8152 1C8154 1 C8158 Fuso cre wrrernso VDDCI_N17 
_VDDC_ Gbee MeO SYNC MASTER-K92 BEN SYNC DATE=06/03/2010 


ree aa ~ Whistler CORE/FB POWER 


IPCIE_VDDC_J30 
1 rear Sees None away 
T_w28 leorm von nae veoenie p aie Apple I | 
IPCIE_VDDC_N28 VDDCI_R16 n . 
$228 fpcre_vopc_ Rig Ris _f pple Inc — 
1128 lecrm voce nve Voperrie| 215 T < ha 
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FB AO 


DO<o> 








FB AO 


DO<1> 





FB_AO 


DO<2> 





FB_AO 


DO<3> 





FB AO 


DO<4> 





FB AO 


DO<5> 





PP1IV5R1V35 GPU FB 





R8210, 243 


FB AO DO<6> 





FB AO DQ<7> 





FB AO DQ<8> 





FB AO DO<9> 





FB AO DQ<10> 





FB AO DQ<11> 





FB AO DQ<12> 





FB AO DQ<13> 





FB AO DQ<14> 





FB AO DQ<15> 





FB AO DQ<16> 





FB AO DO<17> 





FB AO DQ<18> 





FB AO DQ<19> 





FB AO DO<20> 





FB AO DQ<21> 





FB AO DQ<22> 





FB AO DQ<23> 





FB AO DQ<24> 





FB AO DQ<25> 





FB AO DQ<26> 





FB AO DQ<27> 





FB AO DO<28> 
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FB AO DO<31> 





FB Al _DQ<0> 





FB Al DQ<1> 
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FB Al DO<8> 
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T3\cKE* DO<6> 
DO<5> 
J12 |ox DO<7> 
Jil cK DO<4> 
cizdcss DO<8> 
Bl WE L Ll2qwe* DO<9> 
Bl CAS L atlas DO<10> 
G3 













































































1675 7 PP1I1V5R1V35 GPU FB Bl A<7> 
103 


Do<0> ° 

29 76 Bl A<1> 
DO<1> =e "R8551 Bl A<0> 
DQ<2> : 60.4 : Bl A<6> 


DQ<3> 
nO<AS Bl CKE L 
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OGPU DVPCNTL_ M<0> 


DVPCNTL_ M<1> 


EXTA 
EXTA 


DVPCNTL_MVP_O 
DVPCNTL_MVP_1 


TXCAP_DPA3P 
TXCAM_DPA3N| 
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OMIT 
R8610° 


VRAM_HYNIX 
R8 613? 
10K 

5% 

1/16W 


ME-LE 
402 5 


Power aliases required by this page: 


DVPCNTL<0> 
DVPCNTL<1> 
DVPCNTL<2> 


EXTA 
EXTA 


R8611!| NOSTUFF 


DVPCNTL_O 
IDVPCNTL_1 
DVPCNTL_2 


TXOP_DPA2P 
TXOM_DPA2N 


IC 








PP3V3_GPU_I2Cc 








5 


PP1V8_GPU_VREFG 





EXTA 
EXTA 


TX1P_DPA1P 
TX1M_DPA1N 


PP1V8_GPU_DPLL 





PP1Vv0_GPU_DPLL DVPCLK DVPCLK 











PP1V0_GPU_TS 


DVPDATA<0> 
DVPDATA<1> 
DVPDATA<2> 
DVPDATA<3> 
BOM options provided by this page: TP DVPDATA<4> 
ae TP_DVPDATA<5> 
TP_DVPDATA<6> 
NOTE: TP_DVPDATA<7> 
SIZE FOR WHISTLER TP_DVPDATA<8> 
TP_DVPDATA<9> 
SnuEE Reet TP_DVPDATA<10> 
TP_DVPDATA<11> 
TP_DVPDATA<12> 
TP_DVPDATA<13> 
TP_DVPDATA<14> 
TP_DVPDATA<15> 
TP_DVPDATA<16> 
TP_DVPDATA<17> 
TP_DVPDATA<18> 
TP_DVPDATA<19> 
12572 76 PP3V3_SOGPU TP_DVPDATA<20> 
TP_DVPDATA<21> 
TP_DVPDATA<22> 


R8600' RB8601 TP _DVPDATA<23> 
4.7K . 


EXTA 
EXTA 











DVPDATA_O 
DVPDATA_1 
IDVPDATA_2 
DVPDATA_3 
IDVPDATA_4 
DVPDATA_5 
DVPDATA_6 
DVPDATA_7 
DVPDATA_8 
DVPDATA_9 
DVPDATA_10 
DVPDATA_11 
IDVPDATA_12 
DVPDATA_13 
IDVPDATA_14 
DVPDATA_15 
DVPDATA_16 
IDVPDATA_17 
IDVPDATA_18 
IDVPDATA_19 
DVPDATA_20 
DVPDATA_21 
IDVPDATA_22 
DVPDATA_23 


TX2P_DPAOP 
TX2M_DPAON 
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Signal aliases required by this page: 








(NONE) 





T29SNKO 
T29SNKO 


TXCBP_DPB3P 
TXCBM_DPB3N| 
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T29SNKO 
T29SNKO 


Ks 
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TX3P_DPB2P 
TX3M_DPB2N 











Ka 
i 
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T29SNKO 
T29SNKO 


kK 
(a 


TX4P_DPB1P 
TX4M_DPB1N 


IC 





AMD STRAPS FOR IDENTIFYING VRAM VENDOR & 





kK 
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T29SNKO 
T29SNKO 


KS 
(a 


K92 Samsung 1G — 
K92 Hynix 1G - 


NOSTUFF R8613, NOSTUFF R8612, 
STUFF R8613, NOSTUFF R8612, STUFF R8611 


TX5P_DPBOP 
TX5M_DPBON 








kK 
a 








MULTI GFX 





T29SNK1 
T29SNK1 


KS 
(a 


TXCCP_DPC3P 
TXCCM_DPC3N| 








ID) 


UU UU UD OU UU UO OU UU U0 


Ks 
IF 








T29SNK1 
T29SNK1 


kK 
a 


TXOP_DPC2P 
TXOM_DPC2N 








Ks 
ia 











T29SNK1 
T29SNK1 


Ka 
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TX1P_DPC1P 
TX1M_DPC1N 
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ia 








T29SNK1 
T29SNK1 


kK 
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TX2P_DPCOP 
TX2M_DPCON 











aja jaja jaja A|aA aAa|a AA fafa jay 


kK 
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TXCDP_DPD3P 
TXCDM_DPD3Nn| 





SWAPLOCKA 


TX3P_DPD2P 
SWAPLOCKB 


TX3M_DPD2N 








GPU_I2C SCL scL 
GPU_I2C SDA SDA 


TX4P_DPD1P 
TX4M_DPD1N 








PP3yY3_ SOGPU 677275 79 80 a2 84 
Straps for audio on DP and HDMI 





TX5P_DPDOP 
TX5M_DPDON 


GPU. 
GPU. 
GPU 


PCIE TX PWR 
GPIO TX DEEMP GPIO_1 
PCIE GEN2 IGPIO_2 
GPU_SMB_ DAT IGP IO_3_SMBDATA al 
GPU_SMB_ CLK IGPIO_4_SMBCLK 7 
GPU _ AC BATT GPTO_5_AC_BATT G 
GPU_VCORE VIDO IGPIO_6 G* 
EG BKLT EN IGP IO_7_BLON 
GPU_ROM_ SO IGP TO_8_ROMSO 
GPU_ROM ST IGP IO_9_ROMST ie 
GPU_ROM SCLK GP TO_10_ROMSCK usync| 4C36_GPU_AUD_ 1 
GPU_CONFIG 0 ]GPIO_11 vsyncL AC38_ GPU AUD 0 
GPU_CONFIG 1 GPIO_12 

GPU CONFIG 2 IGPIO_13 

DP_T29SNKO HPD GPU GPIO_14_HPD2 


IGPIO_O 
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RSETLAB34 yc 


AVDp|_4D34 





PP1V8_ SOGPU ‘67 


75°79 81 103 
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GPU_VCORE VID1 





GPU _ VCORE VID2 





SMC_ GFX THROTTLE R_L 





DP_T29SNK1_ HPD GPU 


IGP IO_15_PWRCNTL_O 
IGPIO_16 
GP IO_17_THERMAL_INT 


AVSSQ) 


VDD1DI 
VSS1DI 


AE34 














VARY_BL] 


DIGON| 
LVDS CNTL 


LVDS _ EG BLK PWM 





EG LCD PWR EN 





NC _ LVDS EG B CLK P 


R8 602? 


IGP IO_18_HPD3 
IGPIO_19_CTF 

IGP TO_20_PWRCNTL_1 
IGPIO_21_BB_EN 

IGP IO_22_ROMCS* 
IGP LO_23_CLKREQ* 


TXCLK_UP_DPF3P| 
TXCLK_UN_DPF3n| 














SMC_GFX OVERTEMP R_L 
GPU_VCORE_ VID3 

FBVDD_ ALTVO 

GPU_ROM CS _L 

PEX CLKREQ L_ R 


TP GPU 
TP GPU 
TP GPU 
TP GPU 
TP GPU 


NC LVDS EG B CLK N 








R2/NC 
R2*/NC 





LVDS_EG 
LVDS_EG 


DATA P<0> 
DATA N<0O> 


TXOUT_UOP_DPF2P| 
TXOUT_UON_DPF2Nn] 





40NM-ES 





WHISTLER, 





G2/NC 
G2*/NC 








LVDS_EG 
LVDS EG 


DATA P<1> 
DATA N<1> 


TXOUT_U1P_DPF1P| 
TXOUT_U1N_DPF1N} 











JTAG 
JTAG 
JTAG 
JTAG 
JTAG 


TRST_ L 
TDI 
TCK 
TMS 
TDO 


B2/NC 
B2*/NC 





AM23Q)JTAG_TRST* 
AN23 |sTrac_tTpI 
AK23 |sTaG_tTCK 
AL24 |sTac_TMs 
AM24 |sTacg_tDo 


LVDS EG 
LVDS_EG 


DATA P<2> 
DATA N<2> 


TXOUT_U2P_DPFOP| 
TXOUT_U2N_DPFON} 








D> = 
EG B DATA P<3> a5 oo 
EG B DATA N<3> 45 oo 








c/NC 
Y/NC 
COMP /NC 





NC_ LVDS 
NC_ LVDS 





TXOUT_U3P| 
TXOUT_U3N 














AJ19 
AK19 
AJ20 
AK20 
AJ24 
AH26 
AH24 


NC _GPU_GENERICA 
NC _GPU_GENERICB 
NC _GPU_GENERICC 
CRITICAL DP CA DET EG R 
L8600 > .NC_GPU_GENERICE 
4700HM-1A-150MOHM GLGPULUCENERICE 


PP1v8_SOGPU NC_GPU_GENERICG 
VOLTAGE=1. 8V ‘iIN_LINE_WIDTH 0.25 mn 
MIN _NECK_WIDTH=0. mm| DP 

IVOLTAGE=1. 8V 


LVTMDP 


IGENERICA 
IGENERICB 
IGENERICC 
IGENERICD 
IGENERICE_HPD4 
IGENERICF_HPD5 
IGENERICG_HPD6 





LVDS_EG 
LVDS_EG 


CLK P 
CLK _N 


H2SYNC/GENLK_CLK| 
V2SYNC/GENLK_VSYNC 


TXCLK_LP_DPE3P| 
TXCLK_LN_DPE3N| 














LVDS_EG 
LVDS_EG 


DATA P<0> 
DATA N<0> 


VDD2DI/NC 
VSS2DI/NC 


TXOUT_LOP_DPE2P) 
TXOUT_LON_DPE2N] 

















LVDS_EG 
LVDS EG 


DATA P<1> 
DATA N<1> 


A2VDD/NC TXOUT_L1P_DPE1P| 


TXOUT_L1N_DPE1N} 














A2VDDQ/NC 


A2vSSQ/TSvsso| AF33_GND_GPU_TVSSO if o 2 
MIN_LINE_WIDTH=0.25 

AA29 MIN-NECK_WIDTH=0 2° mm 
R2SET/NC —»NC VOLTAGE=0V 


EG HPD aK24 |ypp1 xXW8602 





LVDS EG 
LVDS_EG 


DATA P<2> 
DATA N<2> 


TXOUT_L2P_DPEOP| 
TXOUT_L2N_DPEON} 





1C8602 
1UF 

















AH13 {OUT = 9 
EG A DATA P<3> 5 5. 


EG A DATA NK<3> 4. 


GPU_VREFG 











NC_ LVDS 
NC_ LVDS 





QO 
3 TXOUT_L3P 
0. 


v 
R 
A TXOUT_L3N| 


1 
2 
4 
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PP1V8_GPU_DPLL 
(GND_GPU_DPLL) 


AM32 
AN32 


75mA DPLL_PVDD 


DPLL_PVSS 

















EG DDC CLK 
EG DDC DATA 


DpcicLK| AM26_ gy DP 
AN26 
DDC1DATA| ‘omy P 














CRITICAL 





PP1VO_GPU_DPLL 125mA AN31 EG AUX CH P 


EG _ AUX CH N 


AUX1P DP. 
AUXIN DP. 


L8601 
4700HM-—1A-150MOHM DPLL_VDDC 











wo ~¢4¥33 |xtanin 
Nc 2U34 |xraLoutr 


AW34 





303 PP1VO_SOGPU 





*IN_LINE_Wi 
DDC2CLK| 


DDC2DATA| 


PLL/CLK 


CLK27M xXO_IN 








T29SNKO 
T29SNKO 


AUX2P 
AUX2N| 








CLK100M XO_IN2 











xW8600 
1 5d 2 











TDIODE P 
TDIODE N 


T29SNK1 
T29SNK1 


DPLUS 
DMINUS 


DDCCLK_AUX3P 
DDCDATA_AUX3N| 


GND_GPU_DPLL 
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“MIN_LINE_WIDTH=0. 
MIN_-NECK WIDTH=0 
VOLTAGE=0V 


DDC/AUX 





TS_FDO DDCCLK_AUX4P 


L8602 DDCDATA_AUX4n| 
1200HM-0.3A ITSA/NC 
LVDS EG DDC CLK 
LVDS _EG DDC DATA 


DDCCLK_AUX5P 
DDCDATA_AUX5N 





: PP1V8_SOGPU PP1V8_GPU_TSVDD 
a EES. (GND GPU _TSVSS) 
'VOLTAGE=T. 8V 
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1 roe. 2 
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ITSVSS 
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DDC6DATA| 
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DDCCLK_AUX7P 
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\ ; ; Unused signals 
' T29 HPD GPU isolation TP_GPU_JTAG TCK TP GPU _JTAG TCK 


Native Func i Native Func Piet MAKE_BASE=TRUE 
GPU PCIE TX PWR GPU_PCIE TX PWR 78 ac o 7 GPU VCORE viIb2 * GPU_VCORE_VID2 PP SVS 930 So36° 287487418 HERE oR T RO — 
MAKE_BASE=TRUE MAKE_BASE=TRUE TP_GPU_JTAG TDO 





TP GPU _ JTAG TDI 














TP GPU JTAG TDO 





1 1 
GPU_GPIO TX DEEMB* GPU_GPIO TX _DEEMP ‘sab », SMC_GFX THROTTLE? R_L SMC_GFX THROTTLE RD w « MARE BASECTRUE 
t MAKE_BASE=TRUE t = MAKE_BASE=TRUE TP GPU JTAG TMS 

GPU_PCIE GEN2 aS GPU_PCIE GEN2 asad », DP _T29SNK1 HPD GPU DP_T29SNK1_ HPD GPU 7 7 MAKE_BASE=TRUE 
MAKE _BASE=TRUE MAKE _BASE=TRUE TP GPU JTAG TRST L 

GPU_SMB DAT ' = GPU_SMB_DAT ‘3 1») SMC_GFX_OVERTEMB® R_L SMC_GFX_OVERTEMP R_L 1 « CRITICAL |. yatvc2c ; MAKE BASE=TRUE 
MARE_SASES TRUE es 5) DP_T29SNKO_HPD 1 SOT833 si NC_LVDS EG B CLK P 








TP GPU JTAG TMS 











TP GPU JTAG TRST L 














‘7 MAKE_BASE=TRUE 


1 
GPU_SMB_CLK = GPU_SMB_CLK — o 73 GPU_VCORE VID3_ GPU_VCORE_VID3 : a = MAKE_BASE=TRUE NO_TEST=TRUE 
T = ? T =" 7 = 9 ac = = 
MAKE _BASE=TRUE MAKE _BASE=TRUE US74 T2Z9SNKO HPD GPU, a0 NC LVDS EG B CLK N 


oe 


GPU_AC BATT 1 bl GPU AC_BATT 98 15 EBVDD ALTVO 1 FBVDD ALTVO 13 ee oe MAKE_BASE=TRUE NO_TEST=TRUE 
MAKE_BASE=TRUE MAKE_BASE=TRUE NC _ LVDS EG A DATA P<3> 


GPU_VCORE vibo GPU_VCORE_VIDO errrer es o 79 GPU_ROM CS_L' ia GPU_ROM CS_L i588 4 MAKE_BASE=TRUE NO_TEST=TRUE 
MAKE _BASE=TRUE 


1 MAKE_BASE=TRUE 1 
9 <3> 
EG BKLT EN EG BKLT EN 15 PEX CLKREO LR his PEX CLKREQ L_ R pe3v3_GPU_VDD33 MARE- paseo TRUE acme SaoTRST TRUE 


MAKE_BASE=TRUE MAKE_BASE=TRUE 
GPU_ROM SO 1 GPU_ROM_SO 7 . 79 NC_GPU_GENERICA * NC_GPU_GENERICA face No pvRs EG -B DATA P<3? ast 1KE 
MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE R8T4l1 NC LVDS EG B DATA N<3>_ 
GPU_ROM ST! GPU_ROM ST 79 », NC_GPU_GENERICB NC_GPU_GENERICB 79 0 0 ° 80 1° —WAKE_BASE=TRUE NO_TEST=TRUE 
1 MAKE_BASE=TRUE if MAKE_BASE=TRUE NO_TEST=TRUE $ 
GPU_ROM SCLK GPU_ROM_SCLK ee o 7 NC_GPU_GENERICC * NC_GPU_GENERICC i ene 
MAKE_BASE=TRUE Fi MAKE _BASE=TRUE NO_TEST=TRUE 2 402 
GPU CONFIG 01 GPU_CONFIG 0 abi DP CA DET EGR © DP_CA DET EG R 7 PP3V3_ SO te a ee ee 
WAKE BASE=TRUE MARE_BASE=TRUE $074375875f 586%" o976P e812 78° ed 0d 
GPU_ CONFIG 1 GPU_CONFIG 1 ee 0 29 NC _ GPU _GENERICE © NC_GPU_GENERICE ce 
1 MAKE _BASE=TRUE ft A MAKE _BASE=TRUE NO_TEST=TRUE ; PP3V3 SOGPU 
GPU CONFIG 2 GPU_CONFIG 2 * so 1» NC_GPU_GENERICF NC_GPU_GENERICF “© : 
MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRU! 
DP_T29SNKO HPD GRU DP_T29SNKO HPD GPU 79 a 1, NC _GPU_GENERICG NC_GPU_GENERICG ans 8 ebress 
MAKE_BASE=TRUE j MAKE_BASE=TRUE NO_TEST=TRUE 2 
GPU VCORE vib1_ GPU_VCORE_VID1 1 a ke », DP_EG HPD DP_EG HPD 1 DP _T29SNK1 HPD GPU ISOLATION R’s for GPU Int Temp Sense 
1 — MAKE_BASE=TRUE fi MAKE_BASE=TRUE ea 33 DP. T29SNK1 HPD 





NC LVDS EG B CLK P 

















NC _ LVDS _ EG CLK _N 




















NC_ LVDS _ EG DATA P<3> 2 











NC _ LVDS _ EG DATA N<3> 23 














NC _ LVDS _ EG DATA P<3> 











NC_ LVDS _ EG DATA N<3> 23 
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NOSTUFF 


R8780 
eo »» GPU_SMB_ DAT AMA 2 SMBUS SMC_0_SO_SDA 4 51 45 «5 





Config Straps 








PP3V3_ SOGPU 





Ran 
oo§ 
Ron 


a 


GPU_SMB_ CLK SMBUS _SMC_0_SO_ SCL « a1 a5 as 
51 58 





NFSIoe 
N 


NOSTUFF 


1» GPU_PCIE TX PWR 





1» GPU_GPTO TX DEEMP 
o 7 GPU_PCIE GEN2 








L8703 
19 327 6 PP3V% SOGPU 9 4 1200HM-0.3A 


PP3V3_SOGPU L(YYY 12 PP3V3 GPU OSC 27M 4 


GPU_ROM: YES | GPU_ROM ical ba08 MIN_LINE_WIDTH=0.25 mm 
MIN-NECK_WIDTH=0:2 mm 


] GPU_ROM_ ST oe ee Bates aa ; L8702 VOLTAGE=3.3V 
NOSTUFF 20 79 LANA 2 


58 G68 OOHM-0. 
NOSTUFR 5 : renee GPU_ROM: YES 
R8704 GPU_ROM:YES i/isw : eee 8 = (YYY) 9 2P3V3_ GPU OSC _100M 


ME-LE Wiete = MIN_LINE_WIDTH=0.25 mm 
402 R8726 MIN NECK WIDTH=0.2 mm 
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518S0651 


SYNC_MASTER=K17_MLB SYNC_DATE=04/26/201q 


LVDS Display Connector 


Seen Noreen 
Apple Inc. 
oTeTon 
S ha 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 90 OF 132 
NOT TO REPRODUCE OR COPY IT 
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THE POSESSOR AGREES TO THE FOLLOWING: 


LVDS Transmitter Termination DP AUX, DDC, & HPD muxing to 


All emulated LVDS outputs require this termination rere re tere te PP3V3 SO 


PLACE _NFBBS [9600 .A6: 7mm R9202' 
3 ; 





ol} 
Q 





357 
2 





CLK P 





BQRNI 
OEIC, 
BOENO 
Rye 
Naa 


© 
ola 











eed 
VDD 


a Ee ae U9220 
i. 2 





CBTLO3062 


CLK N BGA 





IG AUX 17_|paux1+ 
IG AUX 16 {DAUX1- AUX+ AUXCH C_P 


RE AUXCH C_N 
EG AUX 24 _|paux2+ CRITICAL *™%* 
EG AUX 13 qpaux2- 











DATA P<0O> 
PLACE_NEAR=U9600.A8: 7mm 

















IG DDC 12 Ippc_pat1 DDC_CLK DDC_CLK 
DDC_DAT DDC DATA 











EG DDC 2 \ppc_cnK2 


ee ea T29/DP HOT PLUG IN 


HPD_1 4 (DP_EXTA_HPD) 


PLACE_NEAR=U9600.B9: 7mm 








DATA N<0O> 











9225 
1/20w 

MF 

201 s IG DDC 12 |ppc_cnK1 
9227 
1/20w 

201 


EG HPD HPD_2 





9230 
LVDS A DATA P<1> LRA 





N MUX SEL EG IGPU_SEL 
PLACE_NEAR=U9600.A9:7mm 1/20W R9204'| R9205' 15 
21 100K 100K MUX_EN gxsp* ¢—DP_EXTA HPD 

1/1eW 3 a/1eW 
MF-LF MF-LE 
4025 4025 


























PLACE_NEAR=U9600.C10:7mm RQO2Z32 
357 
1 2 


= OD LVDS A DATA N<1> is PP3V3_ SQ 


62°6i°s7 58 e043 48 46 42 + 
T29_DP_HPD:ALL_OR 


C9210: 


CRITICALT29| DP_HPD:ALL_OR 0.1UF — 
ss [ID LVDS _A DATA P<2> PPD: ALL. oF : 


eo 33 DP_T29SNKO_ HPD SOT833 














PLACE_NEAR=U9600.B10: 7mm 129 HOTPLUG DET OR 








eo 3: DP_T29SNK1_ HPD 


PLACE_NEAR=U9600.A10:7mmR T29_DP_IHPD:ALL_OR 
74LVC2G352GT 
* [D—LVDS_A DATA N<2> Sones 


(DP_EXTA_HPD) 210)— e+ DP_HOTPLUG DET [OOD 


























°° CD LVDS _ B CLK P 


PLACE_NEAR=U9600.C8: 7mm 








PLACE_NEAR=U9600.C9: 7mm 


288 CID LVDS _ B CLK N T29_DP_HPD :MCU_GMUX 


Q9280 E29 yRE HPD :MCU_eMUx 
SEM IRASEY Baee i 

a 100K 
+e: (-LVDS_B DATA P<0> W15 7/16W 


ME-LF 
— 402 


DP_A_ EXT HPD ofa] wi 

















PLACE_NEAR=U9600.A2: 7mm 

















PLACE_NEAR=U9600.A3: 7mm 
= OD LVDS _B DATA N<0O> 





LVDS DDC MUX 


276 -PP3V3_SOGPU 





PLACE_NEAR=U9600.A1:7mm 





9250 

* CD LVDS_B_ DATA P<1> M2 
1/20W 
201 


— 


PLACE_NEAR=U9600.B3:7mm R92Q52 R9270' *R9271 


+ ss (QD LVDS _B DATA N<1> LARA 2 5 / weiss gE PSV3_SO 











R9272'| |'R9273 
os 6 (LVDS B DATA P<2> ae R9: 


5% 5% 
i4 i/16w 
MF-LF 


VCC 
U9270 2208 
QFN1 
CD LVDS _ DDC _ SEL EG cl Al EG DDC CLK 


Bit 








PLACE_NEAR=U9600.C5: 7mm 











A 





“OD LVDS DDC SEL IG aoe IG DDC CLK 


Boe DDC_ CLK 83 SYNC_MASTER=K92_ YUN SYNC_DATE=06/25/2019 


AS ae ‘ ~ Muxed Graphics Support 


B3 


pe em 2 om 
= Bal + DDC_ DATA F “« Apple Inc. — 
GND _THRM ) Pal 


CRITICAL 
7 bd NOTICE OF PROPRIETARY PROPERTY: 2357.14 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 92 OF 132 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SEE 
ALL RIGHTS RESERVED 84 OF 105 





c2 








* OD LVDS _B DATA N<2> 











PLACE_NEAR=U9600.A5: 7mm 





C3 








SN74LV4066 
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Sine | arenes T29 A High-Speed Signals 


C9370 
0.1ur Ile «qm. 129 D2R N<0> (C9370/C9371) | - —- 129 D2R C P<O> ews 
aan 2 a : Qo 129 D2R P<0> COZFTTF |g T29 D2R_C_N<O> Gye so» 
-1u 5: OVERSIZE_PAD=0.875 mm*2 0.47UF mie Sich ee * D9364 1 
(Both L 15381376) CRITICAL : 1.5K 4 S BARSO—-02ZLRH 


C9302 : : (C9372.2) GND_VOID=TRUE 
0.1uF + [mp—129_ R2D Cc _N<0> 19372 2/1 Vet » T29 R2D C F N<O> 5 Cosie ze 2 SEP MOP BARETY i eer Peumd 


é T29 R2D_C_ P<0> » T29 R2D CF P<0> 6 T29 R2D_ N<O> 
C9303 DS 93731 (YYY) 2 oy C9373 > 2 f GND_VOID=TRUE 1 D9373 us 
0.1uF 1. ONH+/-0.1NH 02011 47UF | | iy St 1.5K 1 2 BARIU-U2ZLRE 


O's. s 
ae CRITICAL (C9373.2) GND_VOID=TRUE R 4 Be 1420" D9365 1 
(er 3 4 : T29 signals are T29 A BIAS R2D SIGNAL_MODEL=EMPTY - 


C9305. p/N-swapped after AC T29 Path oa ROT Se 


: Mieke omg 129 A BIAS R2D P1 ee eat De) 
0.1uF caps to improve layout. Biasing D9372/D9373: SIGNAL_MODEL=T29PIN R93751.5Ki 


GND_VOID=TRUE D9364/D9365: SIGNAL_MODEL=EMPTY GND_VOID=TRUE 


° D> 
» > D> C9306 = Jz (C9380/C9381) C9380i) [2 
° TD» 


























GND_VOID=TRUE (D9364.2) 











: T29: TX_O 
T29DPA MLC P<0> pope »» 
T29DPA MLC N<O> gammy es»: 






































2 
TSLP-2-7 

















GND_VOID=TRUE (D9372/D9373) 


2 4 | GND_voID=TRUE (D9365.2) 
TSLP-2-7 





















































0.1uF 2 6 Go 129 D2R N<1> J 1 T29 D2R_ C _P<1> CR] « 86 97 


20% av 
C9307: > 6 QO £29 D2R P<1> cox gtr aaa T29 D2R CNK1> Orme conn 
85 8 91 = im > 
0.1uF PP3V3_ SO ease! 36, 28,22 25 36 39 40 41,46 OVERSIZE_PAD=0.875 mm*2 0.47UF 208, av aes sick: to ey D9360 GND_voID=TRUE (D9360.2) 
CRITICAL 1.5K 7 MF = 


: OZLRHA 
= 201 
(Both L 15381376) mm GeSEe nae TRUE Lo SNM VO wETEENET D9382 ji T29: TX_1 


9 382 1 2 2 
09 €BD—DP_EXTA AUXCH CP C9308 ¢_DP_EXTA AUXCH P oe T29 R2D C N<1> T.ONH+/-0.1NH 020i-12T29 R2D C F_N<1> 5. 470E 2h ae o «T29 R2D P<1> BARSU-OZLRH T29DPA ML C P<2> poy ce» 


O.1ur!! 383 ae T29 R2D C P<1> « T29 R2D C F P<1> ov 6 T29 R2D N<1> T29DPA ML C _N<2> sees 
S306 ei + Ese say ye | C9383 JI: pe Re Ne | D9383 a = 
Cc 2 fa DP _EXTA AUXCH N T.ONH+t/-—0.1NH 0201-1 0.4 7UF II 208, 5: 1.5K 1 BARSO-0ZLRH = GND_VOID=-TRUE (D9382/D9383) 
O.1uF x5R R9308 2 R9308/R9309 maintain bias on C9308/C9309 R9354 30 CRITICAL (C9383.2) GND_voID=T 5 D9361 t = 
. VV AVas : LANA GND_VOID=TRUE (D9361.2) 
If GPU uses common pins for AUX_CH IM to prevent spikes when U9310 AUXDDC_OFF 5% 1/20W BARS0—02LRH 
i : : MF 201 6 T29 A BIAS SIGNAL_MODEL=EMPTY GND_VOID=TRUE 
and DDC, alias nets together at GPU. transitions from high to low. CRITICAL R93841.5K LAAN 
, = = 
C93641 (All 4 D’s) GND_VOID=TRUE BE 
AN 


0.22UF 6 sDP_SDRVA ML_P<0> SIGNAL_MODEL=T29PIN R936 5 1.5K 1. a 
; C9365 1 « DP_SDRVA_ ML _N<0> (D9382/D9383) 3e 


R9355 301 2 0.22UF ; Rie ee ee piace vean-co362.2:2 
PP3V3 SO (D9360/D9361) 


53 1/20W 

R9350 301 2 C9360 1 younGes a 

5% 1/20w 1 DP i SDRVA_ML . 201 MF 5% 1/20W 

Be 46? aE ee SORUAL MT. DP Path Bias ROB 66 coc vee coe 

C9310: a! : 1 A uaiGi_meaR0836i.49 2 

* * ays Ee Re + 20k 25 Rog tsk EA : Ponape Ip, Won 

me = BRO352 |. wradehh py REPSVS 20 SS pe 
U9310 rie : : DP_A_BIAS_N_O 2 1 

Al AO Addr (W/R) mec R9365 1.5K LAV, : VOLTAGES -3V 201 MF 5% 1/20W 


PS8301TOFN40GTR-A2 

0 0x96/0x97 OFN R9364 1.5K LA\A,2 Puace_nean-cs61.1:20m RQ 367 
EXTA P<0> in_pop CRITICAL ovr_pop SDRVA ML _C _P<0> CRITICAL {Seon Binge: 2 Pea 
EXTA N<0O> IN_DON OUT_DON SDRVA_ ML N<0O> 7 | UI359 VOLTAGE=3.3V 

C9363 1 74LVC1G04DBDCK 201 ME 5% 1/20W 


EXTA P<1> IN_D1P OUT_D1P SDRVA_ ML P<1> 0.1uF a PWRDWN 4 « DP_A BIAS 








99 
















































































22 ED DP_EXTA AUXCH CN 



















































































































































































uy So] 
Foe] Foo] 


PS8301 I2C Addresses: 






































1 OxB6/0xB7 
10) 0x94/0x95 
1 OxB4/0xB5 


Note: Other Parade 
EXTA N<1> SDRVA_ML N<1> SC70 
devices use 96/B6, FNLDIN Our tN C9362 1 


so only 94/B4 are : EXTA P<2> IN_p2P our_p2p DP_SDRVA ML C _P<2> 0.1uF ° DP 7T2 9 A Low—Speed MUX 


used for this part. EXTA N<2> IN_D2N OUT_D2N DP_SDRVA_ ML N<2> IC supports input 








uy So] 
Foe] Foe] 







































































= 1 ; ; 
NO STUFF EXTA P<3> 9 _|rn_p3P ouUT_D3P » DP SDRVA ML _C_P<3> C2367 — high while vec = OV. + cs os _PP3V3_SW_DPAPWR 
R9311' 1*R9310 aes a al OUT_D3N| 27 DP_SDRVA_ML N<3> C9366 1 Must be 3.3V DP A port power g 
1K 1K 


EXTA DDC CLK IN_SCL AC_AUXP ss DP_SDRVA_ AUXCH_ C_P O.1uF 
EXTA DDC DATA IN_SDA AC_AUXN| s1 DP_ SDRVA AUXCH CN 















































Q 
oO} 





AUXCH Snoop Port, QQ] SY AT af oo 
used by PS8301 *R9399 
during training. SDRVA_ ML N<3> DIN1_O}—vpp 100K 
EXTA HPD IN_HPD (IPD) ouT_HPp|_31__(DP_SDRVA_HPD) C9369 1 SDRVA_ML_P<3> DIN1_o- U9390 penew 


DPSDRVA_12C 12C_CTL_EN (IPU) 0.1uF : SDRVA ML N<1> DIN OE TO DP OSL 2402 


32__DP_ A CA DET 
ca_peT;=-_oe.s See) C9368 2 SDRVA ML P<1> DINd ae ee pour Ox T29DPA ML N<3> 


DPSDRVA_I2C I2C_ADDRO (IPD) 
= 0.1uF a T29DPA ML P<3> 
DPSDRVA I2C 12C_ADDR1 (IPD) cext| 11 DPSDRVA_CEXT ac ee aus iis T29: U a 
: nuse 


I2C_DPSDRVA cncean: PLACE_NEAR=U9310.11:2 mn a DP SDRVA AUXCH N orm CRITICAL 
I2C_ DPSDRVA SDA_CTL DP_SDRVA_HPD 17_Jupp_1 DOUT_1+ T29DPA ML N<1> CED «97 
DPSDRVA_ REXT ‘ CKPLUS_WAIVE=NdifPr_badTerm DOUT_1- T29DPA ML P<1> [OUD «© 6 97 


bees T29 A RSVD N DIN2_0+ OMIT TABLE T29: LSX_A_R2P/P2R (P/N) 
2s 16 (IPP _AUXCH ISOL I|AUXDDC_OFF (IPD) T29 A RSVD_P DIN2_0- 








EXTA AUXCH P IN_AUXP OUT_AUXP_SCL| (DP_SDRVA_AUXCH_P) 
EXTA AUXCH N IN_AUXN OUT_AUXN_SDAI (DP. DRVA_AUXCH_N) 

















BQENO 
N 

BORN 

OEIC, 























| 
























































































































































6 DP _A EXT AUXCH P 
AUX+ m <ED o7 
DP _A PWRDWN R PD (IPD) R9392! °R9393 {T29 LSX_P2R} PINZ_1+ nox-| 7 DP A EXT AUXCH N re 
(129 _A_LSX R2P) DIN2_1- <> 
51 51 ~ T29: RX_1 Bias Sink 






































Soe 1R9319 PS8301 has internal GND__THMPAD F 
0 ~150K pull-down on PD lS | iitew T29 D2R1 BIASP AUX2+ 
5% pin. Okay to drive this 2 2402 T29 D2R1l_ BIASN JAUX2— DP_A_ EXT HPD CR] 16 8 8 
Mele pin even when VCC=0V per 


ane Parade (pin is 5V-tolerant). R93 96° *R9397 


Port A MCU as 0 a aay poe: Ps a 


T29 A BIAS IAUX_SEL 
HI=Port B 




















HPD_2 























ss os PP3V3 SW _DPAPWR Muse Sta De ek 7 fis 
l lus e 3. Por Pees CBTLO4DP081 (35383151) and 
1 
a 























PI3vVEDP212 (35383055) are THMPAD GND 
1C9331. footprint-compatible parts with o| ec] SIGNAL_MODEL=T29DP_MUX 


a 





i) 











Q.1UF similar pinouts. NXP uses pin 


z é 10 for ML and HPD, Pericom uses 

U9330 pin 10 for ML and pin 11 for HPD. eles 

LPC1112A = 

DP_A CA DET RESET#/PI00_0 HVQFN25 R/PT0i0/ani T29DPA CONFIG1 on: Note: U9390 ML/HPD defaults to T29 mode so that DP/T29 

PIO0_1/CLKOUT R/PIO1_1/AD2 T29DPA_ CONFIG2 Display can detect host T29 support using I2C 

PI00_2/SSEL/CT16B0_CAPO R/PIO1_2/AD3 T29 A HV EN R 6 pull-ups on ML<3>. U9390 AUX defaults to DP mode 
T29 A UC ADDR 5% because t09-0hm Rulicdowns would defeat DP Sink’s 


(IPU) swDIO/PIO1_3/AD4 
a Ton of ource,: 
PIO1_4/AD5/WAKEUP DP_A EXT HPD 








CRITICAL VpD OMIT_TABLE 





U9390 BOM table in csa 5!!! 














es DP A PWRDWN 








T29 LSEO<0> 











I2C T29 SCL 

I2C T29 SDA 
=T29_WAKE_L: T29DPA HPD 
T29 A BIAS 


|B TB IR Je 
3 Jo Jo JX Jo 


PIOO_4/SCL (OD) 
PIO0_5/SDA (OD) 
PIOO_6/SCK PIO1_6/RXD 











T29 A LSX P2R P2R = Plug to Receptacle 
SYNC_MASTER=K91_ MLB SYNC_DATE=10/22/2019 
PIO0_7/CTS# PIO1_7/TXD T29 A _LSX R2P R2P = Receptacle to Plug 


T29 LSOE<0> PIO0_8/MISO/CT16BO_MATO = PIO1_8/CT16B1_CAPO T29 LSEO<1> reuse “D 1 sp 1 ayP ort / T29 A MUXing 


T29 LSOEB<1> 1 
PIO0_9/MOSI/CT16B0_MAT1 I2c Addr: Ro 339 


if PCIE WAKE L ; ouataunmeeenen eas 
32 31 25 17 6 OT SWCLK/P100_10/SCK/CT16BO_MAT2 (OD) 0x26/0x27 (Wr/Rda 3% a) D 
OMIT T29 MCU INT L R/PIOO_11/AD0 (OD) THRM XTALIN 1 1 261.0% (WEARS) 1/16 Apple Inc. 
1 vss PAD R9335 R9336 oo VISTON 
R9330 Re aia © 


“4 
jiee ‘) . NOTICE OF PROPRIETARY PROPERTY: Bran 
1/16W 


MEP-LE 2 2 THE INFORMATION CONTAINED HEREIN IS THE 
402 5 PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
T29 A UC ADDR TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 93 OF 132 
NOT TO REPRODUCE OR COPY IT 


R9330 provides pads for programming/debug of MCU, please make accessible. HOw TO -REURAT, OR PUBTESH Te: IN WHOLE OR BARD Nee" 
If project has space for 10-pin programming header it should be used. ALL RIGHTS RESERVED 85 OF 105 




















Pet FETE 


use PCIe WAKE# 























eeeetals ate 
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3.3V/HV Power MUX 
2 eee / —— Port A 3.3V Power Switch 


= + D9425 CRITICAL 
MIN_LINE_WIDTH=0.38 MM ) 
MIN NECK IWIDTH=0-20 MM SI8409DB: POWERDI-123 DP_PWR must be S4/S5 to support 


: Vds (max): -30V 2k fr S480 wake from T29 devices. 
P O re A HV P Owe r Swit Sal Vgs (max): +/-12V DFLS1100 TPS2051B PP3V3 85 
Vgs (th): -1.4V 


Rds (on): 65mOhm @ 2.5V Vgs : 
Id(max): 3.7A @ 70C ae 























Nominal Min Max 
IFLT 885mA 876mA 894mA 
ILIM 935mA 925mA 944mA 
TFLT 18.3ms 13.4ms 26.7ms 
PP15V_T29 TSD 470ms 235ms 724ms 








T29 A HV EN SMC_S4 WAKE SRerpN 45 








3.3V/HV MUXed CRITICAL CRITICAL 


C9486: 85 c948a +|} C9487 


20V Max CRITICAL (*) U9410 tolerance unknown 3.3V Always Q . < — LOOUF 
i * % > > 6.3V > 
ae vour{ PHV_SW_DPAPWR CRITICAL Blocking EET, Off : 2 xép‘cerm-1 |? Sot¥—rawr 


MIN_LINE, H-0.4 MM . when Source >3.4V kg ; : 3 gos CASE-B2-SM 
MINUNECK_WIDTH=0.2 MM D9410 


1 CO4 Pptcen3sv sM 29 / or HV_EN high. 



























































C9410: 











1 
: R9426 
ee eo. — 0. a DPAPWRSW_P3V3_ON_L 1K T29 A BIAS 


QFN STPS2L30AF C9424 | 
203- 1 ; eal of] 
DPAPWRSW CEN oan TET TP_DPAPWRSW FLT _L DAC WRUGN GANG | CRITICAL |3 C9435 


5 IN 
&RTRY* ILI DPAPWRSW_ILIM DPAPWRSW_ VREF DPAPWRSW_P3V3_ON e UT 


DPAPWRSW 9 DPAPWRSW_IFLT E ve C94361 U 9435 
9430 LUE 
M6N37FEAPE | iov 

OT563 XSR 


6 
DPAPWRSW_on_@02 
Jerrrrcat $ & munagaced 
IN 5 SOT363 
ouq 


cians + U9426 

200k / RFLT = 2ZXRE060A DPAPWRSW_HV DET L 
Sper ere 201k / RLIM = oat ein - ERD. NO STUFF t 
SOb-VESM-HE ccT * 38900 uo ; i DPAPWRSW_NPN_E 






































SOT353 




























































































































































































CCT * 100000 2 iby R9433'| [R9432 


= 10K 
ile Bleeder Resistor ee = R9418 ire T29 A HV_EN DPAPWR_ FB DIV 
2.5V / 249 ohm = 10mA 5. DPAPWR BLDR B 1 2. DPAPWRSW HV DET E —— L129 A_HV_EN 55 os ss 

P = ~27mW ZXREO60A REF range: 0.595-0.605V (0.600V nominal) 5S 1 
Circuit threshold range: 3.363-3.439V (3.395V nominal) ft \—# R9436 












































DPAPWR_BLDR_ E pay 
BEE MEBHECY: 29 is 
— : Q9419 


aN , DisplayPort/T29 A Connector 


F PP3V3RHV_SW_DPAPWR_UF PP3V3RHV_SW DEREWE: 
Bleeder active when MIN_LINE WIDTH=0-38 MM P MIN_LINE_WIDTH=0.38 


DPAPWRSW_HV_DET is MIN-NECK WIDTH= 0: MINNECK WIDTH= 0:20 MM Circuit threshold range: 2.877-2.941V (2.903V nominal) 


a6 T29 A BIAS 
es 2s (te A BIAS __ oo T29_A_HV_EN . GND_VOID= rus RIAO5 























se es 25 EIN T29 A HV EN 












































For J940Q 129 SMT pads GND _DPACONN_ 1 1 2 GND_VOID=TRUE 
ae 19}; ¥ MIN_LINE WIDTH=0.38 MM , 
nb. _vIb= 2TRUE MIN_NECK_WIDTH=0:20 MM 5% (Both C’s) 


VOLTAGE=0V a7 20m C9470 : 3 
T29 Dir i CRITICAL DP Dir T29 Dir 201 0.470F II 205, 4} T29DPA ML C_P<0O> ¢pyyss » 

° Co T29 D2R C P<0> - J9400 a os TZ9DPA ML P<0> 4 COAT1 : : 201 T29DPA ML C N<0O> Pons pea 
PLACE_NEAR=C9490.1: 2mm s @O- 129 D2R_C_N<0> 


: : bal DSPLYPRT-M97~1 >a qs T29DPA ML N<0> 0.47uF!I 208, 
*R9490 GND_VOID=TRUE GND_VOID=TRUE F-RT-THSM TSSs. ee piri 
o2 R9494° *R9495 va . = GND_VOID=TRUE | GND_VOID=TRUE 
1K T ROW 


BO’ TOP ROW 1 1 
ik R9403 TH PINS sM PINS R9I406 nae eA 
1/20W GND_VOID=TRUE GND_VOID=TRUE 470K 470K 
Bb 1 WW GND_DPACONN OQHOT_PLUG_DETECT GNDO GND _DPACONN_7 1 2 Pe oow Pt oow 
[T29 A BIAS R pp: 2 MIN_LINE_WIDTH=0. © CONFIG1 ML_LANEOP O- MIN LINE WIDTH=0-38 MM MF MF 
VOLTAGE=3.3V SIGNAL_MODEL=EMPTY SIGNAL_MODEL=EMPTY MINTNECKWIDTH=0: — MINTNECKWIDTH=0 : 20 mM BS 2201 2201 
= © CONFIG2 ML_LANEON O = ME 


































































































O GND GND O 201 4 
OML_LANE3P = wt, LANEIP © - - T29DPA ML 


ad 
omy OML_LANE3N ML LANEINO ie ae T29DPA ML 


O GND GND O T29: LSX_R2P/P2R (P/N 
RY 4 04 GND_VOID=TRUE O AUX_CHP ML_LANE2P O - 
CRITICAL ANA, GND_DPACONN © AUX_CHN 


ci ML_LANE2N O 
1 1 Lo4 v MIN LINE _WIDTH=0. = R94 O7 
ear oF g 3% Book IstenaL _ MODEL=EMPTY 650NH-5%-0 9498 ~0.0520HM a: js Sw MEN NECK WIDTH=0. j-O DP_PWR RETURN O- GND_VOTD=TRUE 


= GND _ DPACONN_ 13 INRA 2 GND_VOID=TRUE 
SIGNAL_MODEL=EMPTY 1/200 1/20W SaaS @) (> (OD ib Ceca cate NX SHIELD PINS D) MINCNECK-WIDTH=0:20 MM Px (Both C’s) 

ae Me a 0603 VOLTAGE=OV. Mae C9472 
GND_VOID=TRUE 2 27SNp_VOID=TRUE NQ2 a1 201 0.47uF || 23, vt T29DPA ML C P<2> Youn ee 
2 3 «© @O-T29 D2R C P<1> J OZLRH = »«T29DPA D2R1 AUXCH P| - - - os T29DPA ML P<2> 4 C9473 : SEEM SOT T29DPA ML C N<2> Gaqes 
07 0 © @- 129 D2R C _N<1> ) os T29DPA D2R1 AUXCH N ! 


AD2K1_A ; pa ~-> - qn T29DPA ML N<2> Goan EE 
CRITICA L949 T29: TX_1 


9 GND_VOID=TRUE GND_VOID=TRUE 
GND_VOTD=TRUE 650NH-5%-0.430MA-0.0520HM ANA, T29DPA HPD R 


SIGNAL_MODEL=T2 9PIN L 9 4 0 8 RO 4 7 2 "RY 4 7 3 
(Both L's) 2 f(YYY\a_____is FERR—120-OHM-3A 470K oe 
GND_VOID=TRUE % & 


F GND_DPACONN 0] 22 
1 s¢BE>-DP_A EXT AUXCH P HIN INE _WEDTR-T- ue" ue 


01 ©@Bp—DP_A EXT AUXCH N DPACONN 20 RC ANA, MIN NECK WIDT 


VOLTAGE=0V 
MIN LINE WIDTH=0.38 MM 
—ee MIN-NECK-WIDTH=0 20 MM 5% Ce 
94981 VOLTAGE=I5V 12 


C94021 sear a 2 4 470k R’s for ESD protection 
on AC-coupled signals. 
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sh roabe c9500 a 22 41.47 52 54 65 68 
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P1VOGPU_DRVH 
MIN_LINE, 




















(Internal 10-ohm path 


from PVCC to VCC) 
PP5V_SOGPU_P1VOP1V5_VCC 


CRITICAL 
P1VOGPU_DRVL MIN_LINE_WIDTH=0.5 MM 


MIN_NECK_WIDTH=0.2 MM Q9560 
MIN_LINE, 1=0. GMM VOLTAGE=5V Stak sebt 
MIN_NECK 1=0 | MM F 

GATE, NODE PP5V_SOGPU_VREF P1V5FB_DRVH epee aeise 
MIN_LINE_WIDTH=0.5 MM MIN_LINE_WIDTH=0. nee o 

MIN_NECK_WIDTH=0.2 MM MIN_NECK_ 


VOLTAGE=5V 95042 SxEE NOD CRITICAL PP1v5_SOGPU_ISNS_R 
“a o 1UF — 


ur = 2/5 19560 Vout = 1.503V 
| _PP1VO_SOGPU _ISNS R Pvce VCC VREF3 1ov 5 TG OUE. 132: 2s ONORM 8A MAX OUTPUT 






















































































X5R 


402-1 Fi 2 - 
Vout = 1.003V CRITICAL LDO 2 (YYY) 2 F 500 KHZ 


PCMBO65T-SM 
CRITICAL - VIN LDOREF IN| @(SGND) 
3.5A MAX OUTPUT td 


CRITICAL CRITICAL 
L9510 P1VOGPU_VBST 1 |BooT1 BOOT2| P1V5FB_VBST 
ad 2.2UH-8.0A MIN_LINE_W Uu9500 DIDTOTRUE MIN_LINE_WEDTH=0. 6M CRITICAL ae 
(Q9510 limit?) 


1=0- c9565 |! C9566 
MIN_NEC! H=0. UGATE1 UGATE2 MIN NECK WIDTH=0. 2M 
eV TY 12 
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MIN_LINE_WIDTH=0. SIS426DN 3 25V 
PCMBO65T-S» 
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MIN_NECK_WIDTH=0. s_|LGATE1 LGATE2 P1VSFB_DRVL r weg coe 
SWITCH_NODE=TRUE 
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su > i ENL ENQ| 
—§ 62+ 208 BYP 
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CRITICAL EO coe Hore ts P1VOGPU_VFB FBL REFIN2 GPU_P1V5_REFIN 


P1VOGPU_TRIP ILIM1 ILIM2 P1V5FB_TRIP 

SKIP* 

P1V5FB_LL 

/EN_LDO REF ePP2V_SOGPU_P| MIN_LINE_WIDTH 
MIN_LINE_WIDTH 


- 6MM z 1 M XW9565 
SECFB POK1 MIN_NECK TH. E sM 
VOLTAGE: 3 
TON POK2 P1V5_GPU 2 56 1 
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THRM PAD GND PGND R9585° i PLACE_NEAR=L9560.2: 3mm 


q 130K 
e Pivoso a 








FBVDDQ 
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2 (Req/ (Ra+Req) ) 
NO STUFF 


c9520 ? 
100PF —— 





35382312 
Ss0v 





XW9500 
SM 

* 208 7 ‘GPUFB VID _L 

Vout = 0.7V * (1 + Ra / Rb) 


Q9565 
(Rb should be between 10K and 100K) SSM3K15FV 
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¢ MIN_LINE_WIDTH=0. 6MM 


MIN_NECK 2MM FBVDD_ALTVO 
P1VOGPU EN VOLTAGE 


PM_ALL_GPU_PGOOD 
PM_ALL_GPU_PGOOD 
P1V5FB_EN 
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GMUX CPLD 


PP3V3_ SO _GMUX Rg 
MIN_LINE WIDTH=0. 
MIN_NECK_WIDTH=0-; 
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DATA 
DATA 
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CH ONRARSI19 





Ie de de fe 
mo} Jo )ro 

















DATA 
DATA 
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to Yoo foo p> p> > 
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CE _NBARSU ia LVDS 
PP1v8 SO GMUX_ R PP3V3_SO GMUX ULC VCCRLL 
MIN_LINE WIDTH=0.4 mm MIN_LINE WIDTH=0 
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MIN_NECK_WIDTH=0-09 mm MIN_NECK _WIDTH=0:09 mm 
VOLTAGE=1. 8V VOLTAGE=3. 3V 
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SEM oF 
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DATA P<0> 
DATA P<1> 
DATA P<2> 


CR NRARSIa 113mm LVDS 
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CR ONRARSI 13 fmm 
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LACH NAARSU HIP; 6 





PP3V3_SO GMUX LRC_VCEPLL 
MIN_LINE_WIDTH=0.4 mm 
PP1v2 0 UONTMEESSNEGTECO: 09" Fin 
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td ft foo fp fi fi > 
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SIGNAL_MODEL=EMPTY 


Required Pullups 


EG PWRSEQ EN R9684 1k 










































































JTAG GMUX_TDI R9685 10K 












































Al2 
F13 
——# 
M12 
Mg 
N5 
ML 








JTAG GMUX_TDO R9686 10K 














R9645! VCCAUX 
10K s JTAG ISP TCK ITCK 


robe JTAG GMUX_TDI TDI NO (STUPE 
ME ME 
ue .. JTAG GMUX_TDO rD0 eMee R9679' 
JTAG GMUX TMS Ts 


GMUX_TOE eve CRITICAL SILK_PART=GMUX_RST 


erco u9600 
XP25-5 

Pele CSBGA PTA 

PB7B PT7B| LVDS DATA N<0O> 7 

PB14A PT8A LVDS DATA P<1> : R d Pp 1L 1L da 

PB14B PTSB LVDS DATA N<1> d e qu 1 re u Own S 

PB15A (OD) proal cs LVDS DATA P<2> «: DP MUX SEL EG R9681 10K LAA 2 

PB15B PTOB LVDS DATA N<2> 5% 

PB16A PT14A\ EG PWRSEQ_ EN 

PB16B PT14B GMUX_ DEBUG RESET L 7 as 

LVDS CLK _P 

LVDS CLK N E ee es LVDS DDC SEL EG R9683 10K eAVAAVan 5% 1/20W MF 201 


LVDS CLK P (Use open-drain PGOOD output to hold off the start of the GPU PWRSEQ until the figst Gel rail’s source is valid) 


LVDS B CLK N 
2 R 1 100k 
LWDaUA DATA, eee EG RESET L 969 LAA Z 


LVDS DATA 
LVDS DATA 
LVDS DATA 
LVDS DATA 
LVDS DATA 
GND 
GND 
GND 
GND 


GMUX DEBUG RESET L R9680 1K 
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IS 
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VCCLO6 
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Eh 





ULC_VCCPLL 


a 
am 
Ss 
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NO STUFF | NO STUFF LCD BKLT EN 


meer soos « QO LCD BKLT PWM 
1/26" ‘ sss @OB-LVDS DDC SEL EG 
aM me se 0: GG-LVDS DDC SEL IG 
: A‘ DP _MUX_EN 
DP MUX SEL EG 
EG RESET L 
P3V3GPU_EN 
GPUVCORE EN 
vss 6) GO PLVOGPU_EN 
vss QO} P1V5FB1V8GPU _R EN 


LVDS DATA P<0O> 
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LVDS DDC SEL IG R9682 10K LAA 
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1/720W MF 201 








to 
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ln 





IPB17A PT15A 
PB17B PT15B 
PB18A PT16A 
PEG CLKREO L /PB18B (OD) PT16B 

DP_ CA DET EG PB19A PT17A 

CRITICAL LCD _PWR_EN PB19B PT17B] 
J9600 9 LPC _AD<0> PB20A | PT18A 
1909782 ° 16 LPC AD<1> PB20B PT18B) 
M-RT-SM LPC _AD<2> PB26A PT19A 
GMUX_JTAG_CONN LEC _AD<3> peeen a eis 
= — PP3Vv3_S0 16 LPC FRAME L PB27A [—_PT20a) 
JTAG GMUX TDO LPCPLUS RESET L PB27B PT20B| 
LPC_CLK33M_ GMUX PB28A PT28aI 


JTAG GMUX_TDI 
JTAG GMUX_TMS GMUX_INT PB28B PT28B| 
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lo 
loo 
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5%  1/720W MF 201 














LCD _BKLT PWM R9693 100K LAA A/2 
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PIV5FB1V8GPU_R_EN 

















PR EEE 








P1IVOGPU_EN 








LVDS _ IG B DATA pL2k— PR2A DP_A CA DET 
LVDS _ IG PL2B PR2B DP_HOTPLUG DET » _GPUVCORE EN 
PL6OA PLGA PRA LVDS EG DATA 
TP_GMUX PL6B PREBI LVDS_EG DATA 
LVDS IG PLA PRIA LVDS_EG DATA 
LVDS IG PLB PR7BI LVDS_EG DATA 
LVDS _ IG PLEA PRaAl LVDS_EG DATA 
NO STUFF ‘ LVDS IG PLeB PREBI LVDS_EG DATA 
R9647! i LVDS IG PLOA PRoA| LVDS EG DATA 
10K eacdbaa LVDS IG PLOB PROB LVDS_EG DATA 
1/200 Faces aa LVDS IG PLIOA PR1OA| LVDS EG B DATA 
201 ‘ LVDS _ IG PL10B PRIOB LVDS_EG DATA 
LVDS _ IG PLI1A PR11AI LVDS_EG DATA 
LVDS IG PL11B PR11B LVDS EG DATA 
LVDS IG PLI2A PR12a LVDS_EG CLK_P 
LVDS IG PL12B PR12B LVDS_EG CLK_N 
TP LVDS MUX SEL EG PL14aA] [PR14al LVDS _IG PANEL PWR 
TP_GMUX_PL14B PL14B PRI4B EG LCD PWR EN 
GMUX_RESET_ L PLISA PR24A LVDS IG BKL ON ; 
GMUX_VSYNC PLISB PR24B EG BKLT EN : GMUX_S3_PD_GND 
saves PM ALL GPU PGOOD PL25A 
go PEX CLKREO L IPL25B 


(Tie/strap low if EGPU doesn’t provide CLKREQ_L output, provide pullup to GPU rail if using CLKREQ_L output from EGPU) 


14 rE 1444 oJ 
®_PP3V3 SO a rE {3 3 44 
NO STUFF 


wh 
R9670 JTAG GMUX TDI .. JTAG GMUX_TDO ., 


10K D ad ' 
3 oon eeregree ee Graphics MUX (GMUX) 


2201 Q9605 /12 Q9605 /12 SOTS63 a paceman Te 
SSM6N15FEAPE SSM6N15FEAPE ie (5 

GMUX_VSYNC SOT563 SoT563 Apple Inc. — 
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*L9710, D9701, C9715-C9719 SHOULD ALL BE PLACED NEAR EACH OTHER. 
*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE. 
* LVDS_IG_BKL_PWM SHOULD BE AWAY FROM BOOST CIRCUIT 


0.020 Ohm is place holder for 0.025 Ohm in 0612 package 
OMIT 


CRITICAL 
Ry PLACE_NEAR=D9710.2:3MM 


0 CRITICAL CRITICAL c9715, 


L9710 c9715, 
33UH-1.8A-110MOHM p2Jol, 


ePPvin BKL if Y YY \2_ppsus LCDBKLT PWR _SW_1 NN] 2 
1217AS-2SM ReneS Sie ie VL 
DFLS260 


PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE 


C9716 SHOULD BE PLACED IN T-BONE. SAME FOR C9718,C9719 


555% C9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718,C9719 ON BOTTOM SIDE 


at 
bak, 


3 4 


PLACE_NEAR=D9701.2:5MM PLACE_NEAR=D9701.2:5MM 
a a di di di 


CRITICAL | CRITICAL CRITICAL | CRITICAL 


PLACE_NEAR=L9710.1:3MM 
PLACE _NEAR=L.97¢ 0.1: 5MM e 


CRITICAL 109713 


PPVOUT SO LCDBKUT ; 53 103 
MIN_LINE_WIDTH=0.5 MM 
MIN_NECK_WIDTH=0.375 MM 
VOLTAGE=50V 


PPBUS_SO_ LCDBKLT PWR 


90 29 
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MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 
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MIN_NECK_WIDTH=0. 


BKL ISET ISEN2 


ISET ouUT2 








LP8545SQX-EXTF 


cLK R9753 BKL SCL SCLK ours ISEN3 








1/16W MF-LF 402 





BKL SDA SDA ouT4 ISEN4 RETURN 





SMBUS PCH DATA R9757 











PPBUS SO LCDBKLT PWR 


90 89 


1/16W MF-LF 402 
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TP BKL FAULT 





BKLT_ EN 





NO STUFF 


1C9723 0 
0. 1UF 





R9704 
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ca 100K 

r~ 39. 1s 

2 2 1/16W 
3 ME-LF 








ee 6 


ps 
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST CIRCUIT }/16w 
402 


R9704 SHOULD BE 47K IF RC FILTER IS USED 


LCD_BKLT_PWM 1 2 
= = Wr 





(EEPROM 
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I_LED=25.1ma 
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MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=0V 


BKLYSGND 1 do 2. 
PLACE_NEAR=U9701.9:10MM 





PLACE XW9710 AWAY FROM U9701.17AND U9701.15 








MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0. 








MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 


RETURN 





MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0- 
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MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 


RETURN —_ 








MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0. 


PLACE_NEARQ2403 47:2 00H 
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MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 
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MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0. 


PLACE_NEAR=U9701.18:10MM 
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1 2 


MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 


RETURN 





MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 


MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 
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10780196 0.0250HM, 1W,0612,MTL FILM RES R9700 CRITICAL 
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CRITICAL 
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CRITICAL SSOT6-HF 
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*R9808 S t 
301K 
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PPBUS SO LCDBkLT FET 





























di 
MOSFET EFDC638APZ 
¢ : 
CHANNEL P-TYPE 
¢ : 
RDS (ON) 43 mOhm @4.5V 
¢ : 
LOADING 0.4 A (EDP) 
+ 
PPBUS_SO_LCDBi PWR 29 
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GPU Rail Sequencing PCH SO PWRGD 


Whistler GPU requires rails to come 
up in the following order: 


1) GPU_3.3V 
2) GPUVcore 
3) GPU_1.0V 
4) GPU_1.8V;GDDR5 1.5/1.35Vv 


NO STUFF 


_PP3V3_S5 
PP3V3_ SO 














P3V3GPU_EN 1 P3V3GPU_EN P3V3GPU_EN Hees R9950' 
MAKE_BASE=TRUE >” LK: = 
GPUVCORE_EN GPUVCORE_EN — GPUVCORE_EN 2 
Cc 82 88 91 

MAKE_BASE=TRUE = 








P1VOGPU_EN 8 P1VOGPU_EN _— P1V0GPU_EN iterae 1 
MAKE_BASE=TRUE = = 
74LVC2G08GT 


8 
se vs 43 23 (ALL SYS PWRGD soTs33 
U995Q2 PM _SO .PGOOD 


+ pO 





PLACE_NEAR=U9500.27: 7mm 


R9931 
0 





P1V5FB1V8GPU_R_EN 

















——_ 91, e8P1V5FB1V8GPU_R_EN 91 er LVSEB—EN = P1V5FB_EN « [ID CPUIMVP _PGOOD 
MAKE_BASE=TRUE .KE_BASE=TRUE —— 











74LVC2G08GT 
sOT833 R9962 
PLACE_NEAR=U1800-.p12:7mm 


z 
P1V8GPU_EN P1V8GPU_EN t'3995Q3_SYS PWROK R LAAA 2 ¢ 4PM PCH SYS PWROK 


IMAKE_BASE=TRUE— 





























27 agp 
1C9932 1C9931 4 


A47UF 








PLACE_NEAR=U7880.2: 7mm 
SMC_DELAYED_PWRGD NO STUFF 


PLACE_NEAR=U1800.L22:5.54mm 


*R9961 
0 


5% 
$ 1/16w 


ME-LF 
2402 











e PM PCH PWROK [> 
MAKE_BASE=TRUE 





— PM PCH PWROK 








EXT GPU PWRGD Pullup 


_PP3V3_S0 Unused PGOOD signal 


NO STUFF 


R9991* 

10K 
PM_ALL GPU _PGOOD 1/1 
MF-LF 


PM_ALL GPU _PGOOD ene 


PLACE_NEAR=U8000.AH16: 7mm 











CPUIMVP_AXG_PGOOD Cy] 
PM_ALL_GPU_PGOOD — {CUT ° 74 82 87 se on 


TP_DDRREG_PGOOD TP_DDRREG_PGOOD 
PM_ALL_GPU_PGOOD MAKE_BASE=TRUE, 


MAKE_BASE=TRUE o1 72 _TP_P1V5S3RS0_ RAMP DONE —— TP _P1VS5S3RS0_RAMP DONE epyy 12 91 


MAKE_BASE=TRUE, 














SYNC _MASTER=K92_ YUAN SYNC_DATE=07/30/2019 


Power Sequencing EG/PCH SO 
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CPU Signal Constraints CPU Net Properties 


ALLOW ROUTE 5 a NET_TYPE 
GN LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 
i ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 








PHYSICAL_RULE_SET LAYER 








CPU_50S ¥ =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD 
| __OHM_ |—OHM_| ORM _ mainte DMI_S2N PCTE_ 85D PCTE S2N_P<3:0> 


DMT N PCTE_ 85D PCTE S2N_ N<3:0> 
DMT PCTE_ 85D PCTE N2S_P<3:0> 
DMI PCTE_ 85D PCTE N2S_N<3:0> 








CPU_55S sa =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 











CPU_27P4S * =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL 
































NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance. 


EDL PCTE_85D PCIE DATA P<7:0> 
EDT PCTE PCIE DATA N<7:0> 
cPu_50 CPU_AGTI FSYNC<1..0> 
cPu_50 CPU_AGTI LSYNC<1 0 











SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 








CPU_AGTL =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC ? 








QUOT VY0Y 




















CPU_8MIL 8 MIL ? CPU_VID * 0.457 MM ? 1LK100M LK_PCTR_90D | CLK pcTr CLK100M_CPU_P 
CLK_PCTE_ 90D LK_PCTE CLK100M CPU _N 











CPU_COMP 20 MIL ? 





Cemy_irIP * =2:1_SPACING ? 
= = CPU_AGTI FDI INT 


CPU_PECT PCTE CPU_PECI 
PM_SYNC PU_AGTI PM SYNC 
PM_MEM_ PWRGD PU_AGTI PM MEM PWRGD 














CPU_VCCSENSE * 25 MIL ? 




















Most CPU signals with impedance requirements are 50-ohm single-ended. 
Some signals require 27.4-ohm single-ended impedance. 





SOURCE: Calpella SFF DG (DG—407364_v1.5), Section 2.8 


PCI-Express 


PHYSICAL_RULE_SET LAYER 


Pi_PWRGOOD XDP_CPU_PWRGD 
BDRESET 1 XDP_DBRESET L 
PRDY_I XDP_CPU _PRDY L 
PREQ_1 XDP_CPU _PREQ L 














ALLOW ROUTE 


ON LAYERS MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








PCIE_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM DIFF CPU SM RCOMPO 


CPU_SM_RCOMP1 
CPU_SM RCOMP2 
CPU_CFG<11..0> 
CPU_CFG<17. .16> 
CPU _ CATERR L 
CPU_PROC SEL L 
TP CPU _VTT SELECT 
PU_PROCHOT 1 CPU _PROCHOT L 
PU_PWRGD CPU_PWRGD 
PM_THRMTRTP_T PM THRMTRIP_ L 




















CLK_PCIE_90D =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM DIFF 

















SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 








PCIE =3X_DIELECTRIC ? PCIE TOP, BOTTOM =4X_DIELECTRIC ? 


























CLK_PCIE 20 MIL ? 
































ITPCPU_CLK100M 
ITPCPU_CLK100M 
ITPXDP CLK100M 
ITPXDP_CLK100M 
XDP_CPU_CLK100M P 
XDP_CPU_CLK100M _N 
CPU_PSI_L 
PM_DPRSLPVR PM DPRSLPVR 
CPU_PEG COMP 
CPU_PEG RBIAS 
CPU_COMP3 
CPU_COMP2 
CPU_COMP1 

CPU COMPO 












































DP XDP_ CPU TDI 

DP XDP_CPU_TDO 
DP_T™M. XDP_CPU_ TMS 
DP_TCK XDP_CPU_TCK 
DP_TRST_L XDP_CPU_TRST L 
DP_BPM XDP_BPM L<3..0> 
DP_BPM_T XDP_BPM L<7..4> 
(FSR_CPURST_1) XDP_CPURST L 


CPU_VID<6..0> 
CPUIMVP IMON 






































CPU _VCCSENSE_ P 
CPU_VCCSENSE_ N 
CPU_VCCTOSENSFE_P 
CPU_VCCTOSENSFE_N 


























CPU XG_SENSF__P 
CPU G_SENSE_N 
CPU_VCC. LSENSFE, 
CPU_VCC. LSENSE 
CPU XG LSENSE. 
CPU G LSENSE, 














00 YO0Y U0 DUVQORVT UUVDUOROOVIOY YOOOROEVOOY OULD YOYY 






























































PUL GFX VID<6..0> 
PU GFX DPRSLPVR 
CPU GFX VR_EN 

PU GFXIMVP_IMON 














PCTE PEG R2D_ P<7..0> 
PCTE PEG R2D_N<7..0> 
PCTE PEG R2D_C P<7..0> 
PCTE PEG R2D C N<7..0> 
PCTE PEG D2R_P<7..0> 
PCTE PEG D2R_N<7..0> 
PCTE PEG D2R_C P<7..0> 
PCTE PEG D2R_C_N<7..0> 


PU VID CPU_VIDSOUT 
UTD. CPU_VIDSCLK SYNC MASTER=K91_ MLB SYNC_DATE=07/22/2019 


cpu_vin CEN IPALERIS 2 CPU Constraints 
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Memory Bus Constraints 





ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





MEM_37S ¥ =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE 


=STANDARD 


=STANDARD 





MEM_40S =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE 


=STANDARD 


=STANDARD 





MEM_72D =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF 


=72_OHM_DIFF 


=72_OHM_DIFF 





MEM_50S =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE 


=STANDARD 


=STANDARD 





MEM_85D =85_OHM_ DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 























SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





MEM_CLK2MEM 


=4:1_SPACING ? 





MEM_CTRL2CTRL 


=3:1_SPACING ? 





MEM_CTRL2MEM 


=2.5:1_SPACING ? 





MEM_CMD2CMD 


=1.5:1_SPACING 





MEM_CMD2MEM 


=3:1_SPACING 





MEM_DATA2DATA 


=1.5:1_SPACING 





MEM_DATA2MEM 


=3:1_SPACING 





MEM_DQS2MEM 


=3:1_SPACING 





MEM_20THER 








25 MILS 











Memory Bus Spacing Group Assignments 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





MEM_CLK 


MEM_CLK 


* 


MEM_CLK2MEM 


MEM_CMD 


MEM_CLK 


MEM_CMD2MEM 





MEM_CLK 


MEM_CTRL 


MEM_CLK2MEM 


MEM_CMD 


MEM_CTRL 


MEM_CMD2MEM 





MEM_CLK 


MEM_CMD 


MEM_CLK2MEM 


MEM_CMD 


MEM_CMD 


MEM_CMD2CMD 





MEM_CLK 


MEM_DATA 


MEM_CLK2MEM 


MEM_CMD 


MEM_DATA 


MEM_CMD2MEM 





MEM_CLK 


MEM_DOS 


MEM_CLK2MEM 


MEM_CMD 


MEM_DOS 


MEM_CMD2MEM 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





MEM_CTRL 


MEM_CLK 


* 


MEM_CTRL2MEM 


MEM_DATA 


MEM_CLK 


MEM_DATA2MEM 





MEM_CTRL 


MEM_CTRL 


MEM_CTRL2CTRL 


MEM_DATA 


MEM_CTRL 


MEM_DATA2MEM 





MEM_CTRL 


MEM_CMD 


MEM_CTRL2MEM 


MEM_DATA 


MEM_CMD 


MEM_DATA2MEM 





MEM_CTRL 


MEM_DATA 


MEM_CTRL2MEM 


MEM_DATA 


MEM_DATA 


MEM_DATA2DATA 





MEM_CTRL 


MEM_DOS 


MEM_CTRL2MEM 


MEM_DATA 


MEM_DOS 


MEM_DATA2MEM 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





MEM_DOS 


MEM_CLK 


* 


MEM_DQS2MEM 


MEM_CLK 


* 


MEM_20THER 





MEM_DOS 


MEM_CTRL 


MEM_DQS2MEM 


MEM_CTRL 


MEM_20THER 





MEM_DOS 


MEM_CMD 


MEM_DQS2MEM 


MEM_CMD 


MEM_2O0THER 





MEM_DOS 


MEM_DATA 


MEM_DQS2MEM 


MEM_DATA 


MEM_20THER 





MEM_DOS 








MEM_DOS 





MEM_DQS2MEM 








MEM_DOS 





* 





* 








MEM_20THER 








DDR3: 
DQ/DM signals should be matched within 0.508mm of associated DQS pair. 


DOS intra-pair matching should be within 0.127mm, 


Need to support MEM_*-style wildcards! 


no inter-pair matching requirement. 


Memory Net Properties 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL SPACING 





MEM CLE 


MEM 


CLE 


CLK P<5..0> 





MEM CLE 


MEM 


CLE 


CLK N<5..0> 





MEM CNTL 


MEM 


TRI 


CKE<3..0> 





MEM _A_CNTT. 


MEM_CTRI 


CS <3. .0> 





MEM _A_CNTT 


MEM, 


CTRI 


ODT<3..0> 





MEM_A_cMD 


MEM 


MD 


A<15..0> 





MEM cmp 


MEM 


BA<2..0> 





MEM_A_cMp 


MEM 


RAS _ L 





MEM_A_cMD 


MEM 


CAS L 





MEM cmp 


MEM. 


WE L 





MEM_A_DOQ_BYTEO 


MEM 


DO<7..0> 





MEM_A_DQ_BYTE1 


MEM, 


DO<15..8> 





MEM. 


DO<23..16> 





MEM_A_DQ_BYTE 
TE 


MEM 


DO<31..24> 





TEA 


MEM 


DO<39. .32> 





TES 


MEM 


DO<47. .40> 





TEE 


MEM 


DO<55. .48> 





QUOUORY YUROT VOU 00 


TE 


MEM 


bRPpPPRPHEEPp 


>> Ye D> fm Ye ft fi fo fie Pi fim [> fp > [> [> [> 


DO<63..56> 





MEM_A_DQ. 


MEM, 


po 


DOS _P<0> 





MEM _A_DQ. 


MEM 


po 


DOS _N<0> 





MEM_A_DQ, 


MEM 


po 


DOS _P<1> 





MEM _A_DQ. 


MEM, 


DO 


DOS _N<1> 





MEM, 


DOS _P<2> 





MEM_A_DQ. 
MEM_A_DQ, 


MEM 


po 
Do 


DOS _N<2> 





MEM _A_DQ, 


MEM 


po 


DOS _P<3> 





MEM _A_DQ. 


MEM 


DO 


DOS _N<3> 





MEM_A_DQ. 


MEM 


po 


DOS _P<4> 





MEM_A_DQ, 


MEM 


Da: 


DOS N<4> 





MEM_A_DQ. 


MEM. 


po 


DOS _P<5> 





MEM_A_DQ, 


MEM 


Do 


DOS _N<5> 





MEM_A_DQ, 


MEM 


Do 


DOS _P<6> 





MEM _A_DQ. 


MEM 


po 


DOS _N<6> 





MEM_A_DQ. 


MEM 


DQ: 


DOS P<7> 





MEM_A_DQ. 


MEM 


DQ: 


DOS N<7> 





MEM _B_UCLEK 


MEM 


CLE 


CLK P<5..0> 





MEM _B_CLE 


MEM 


LK 


CLK _N<5..0> 





MEM B_CNTT 


MEM. 


CTRI 


CKE<3..0> 





MEM _B_CNTT 


MEM_CTRI 


cs L<3..0> 





MEM B_CNTT 


MEM 


TRI 


ODT<3..0> 





MEM_B_CMD 


MEM 


cmp 


A<15..0> 





MEM _B_CMD 


MEM 


MD 


BA<2..0> 





MEM_B_CMD 


MEM 


MD 


RAS _L 





MEM_B_CMD 


MEM. 


CAS L 





MEM_B_CMD 


MEM 


WE L 





MEM_B_DQ_B: 


MEM. 


DO<7..0> 





MEM_B_DQ_B’ 


MEM. 


DO<15..8> 





DO<23..16> 
DO<31. .24> 
DO<39. .32> 
DO<47. .40> 
DO<55..48> 
DO<63. .56> 


MEM_B_DQ_#) MEM. 
MEM_B_DQ_#) MEM. 
MEM_B_DQ_B) MEM. 
MEM_B_DQ_#) MEM. 
MEM_B_DQ_#) MEM. 
MEM_B_DQ_B: MEM. 





DQS to clock matching should be within [CLK-12.7mm] and [CLK+25.4mm]. 

CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.508mm. 

CONTROL signals should be matched within [CLK-12.7mm] to [CLK+0.0Omm] of CLK pairs. 

A/BA/CMD signals should be matched within [CLK-12.7mm] to [CLK+12.7mm] of CLK pairs. 

DQ/DQS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric. 

Maximum length of any signal from die pad to SODIMM pad is 139.7mm, from procesor ball to SODIMM pad is 114.3mm. 


SOURCE: Calpella SFF Platform DG, Rev 1.5 (#407364), Section 2.2 
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Digital Video Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LE! 


NGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


PCH Net Properties 








DP_85D 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 





LVDS_85D 


=90_OHM_DIFF 





=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 





=90_OHM DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





DISPLAYPORT 


=4:1_SPACING 


2 


DISPLAYPORT 


TOP, BOTTOM 


=4:1_SPACING 


2 





LVDS 











=4:1_SPACING 





2 





LVDS 








TOP, BOTTOM 





=4:1_SPACING 





2 








SOURCE: HR PLATFORM DESIGN GUIDE, 


TABLES 191,193 


SATA Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LE! 


NGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





SATA_90D 


* 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM DIFF 





SATA_37SE 


* 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 


=37_OHM_SE 





SATA_SOSE 





=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 





=50_OHM_SE 





=50_OHM_SE 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





SATA 


=5:1_SPACING 


2 


SATA 








TOP, BOTTOM 





=5:1_SPACING 





2 








SATA_ICOMP 











15 MIL 





2 








SOURCE: HR PLATFORM DESIGN GUIDE, 


TABLES 191,193 


USB 2.0 Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LE! 


NGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





PCH_USB_RBIAS 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





USB_85D 


=85_OHM_DIFF 





=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





=85_OHM DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





USB 


=4:1_SPACING 


2 


USB 








TOP, BOTTOM 





=4:1_SPACING 





2 








USB_RBIAS 











15 MIL 





2 








SOURCE: HR PLATFORM DESIGN GUIDE, 
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TABLES 191,193 


ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 
PHYSICAL 


SPACING 





DISPL 


YPORT 


DP_IG AUX 





DISPL 


YPORT 


DP _ IG AUX 





LvD. 


LVDS IG A CLK P 





Lyp 


LVDS IG A CLK N 





LvD. 


LVDS IG A DATA P<2..0> 





LvD. 


LVDS IG A DATA N<2..0> 





Lyn. 


NC_ LVDS IG A DATAP<3> 





Lv. 


NC_LVDS IG A DATAN<3> 








00 QOOUOD OY 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA HDD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD 





SATA ODD D2R 





PCH SATA3COMP 





PCH SATATICOMP 





HUB1 





HUB1 





HUB2 





HUB2 





EXTA 





EXTA 





EXTB 





EXTB 





EXTC 





EXTC 





CAMERA CONN P 





CAMERA CONN _N 





BT P 





BT N 





TPAD P 





TPAD N 





TR P- 





IR_N 





USB_ RBIAS 





T29A P 





bhrE bbb bpp hb pphbbb bh bb ff 
bhp bb hb bp bbb bP bbb bbb bP bp bb 


T29A N 





UOOGVOOVURUURIVROORU YY QOVKOD OOYPOY VOOVKOOY YUQUO URRY 
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LPC Bus Constraints 





PHYSICAL _RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PCH Net Properties 








LPC_50S 


* 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=STANDARD 


=STANDARD 





CLK_LPC_50S 


=50_OHM_SE 





=50_OHM_SE 


=50_OHM_SE 





=50_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





LPC 


6 MIL 


2 





CLK_LPC 


8 MIL 


2 








SMBus Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





SMB_50S 


=50_OHM_SE 





=50_OHM_SE 


=50_OHM_SE 





=50_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





SMB 





=2x_DIELECTRIC ? 





HD Audi 


erface Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





HDA_5SOS 


=50_OHM_SE 





=50_OHM_SE 


=50_OHM_SE 





=50_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





HDA 


=2x_DIELECTRIC 4 








SIO Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





CLK_SLOW_55S 





=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





CLK_SLOW 


8 MIL 


2 








SPI Interface Constraint 


s 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





SPI_55s 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 











SPI 





8 MIL 





2 








ELECTRICAL_CONSTRAINT_SET 


PHYSICAL 


NET_TYPE 
SPACING 





LPC. 


D 


LPC_AD<3..0> 





LPC. 


ERAME_1 


LPC FRAME L 





LPC. 


RESET 1 


LPCPLUS RESET L 





PCH 


LPC CLKO 


LPC _ CLK33M SMC _R 





PCH 


LPC _CLKO 


LPC _ CLK33M_ SMC 





PCH 


LPC CLKO 


LPC CLK33M LPCPLUS 





MBI 


PCH CLK 


SMBUS _ PCH CLK 


6 28 30 32 41 48 62 89 





MEU 


PCH DAT. 


SMBUS _ PCH DATA 


28 30 32 41 48 62 29 





MBU 


PCH O CLK 


SML_ PCH 0 CLK 





MBU 


PCH O DAT 


SML_ PCH O DATA 





MEU 


PCH 1 CLK 


SML_ PCH 1 CLK 





MBU 


PCH 1 DAT 


SML_ PCH 1 DATA 





HDA BIT CLK 





HDA BIT CLK R 





HDA_ SYNC 





HDA SYNC R 





HDA RST RL 





HDA _ RST _L 





HDA _SDINO 





AUD _SDI_R 





HDA_SDOUT 





SDOUT_R 





PT 


55 





PT 


55 





PT 


55 





PT 


55 





PT 


55 





PT 


55 





PT 


55 





PCTE, 


85D 





PCTE, 


5p 





PCTE, 


5p 





PCTE, 


5D 





PCTE, 


5D 





PCTE, 


5p 





PCTE, 





bpp PPP p 


fl Ft 
BE 
Fl Pl 
Hp 


PCTE, 


110 2 fv Ja ja |2 jo 





PCTE, 





PCTE, 





PCTE, 





PCTE, 





PCTE, 





PCTE, 





PCTE, 





PCTE, 





PCTE, 





ppp fh fp fp ff pf fo 
bb bpp bb bp ph bp 
bpPprPhhEPE BE 


PCTE, 























ie 





QUUGVVOY YRUUQOGVOD GUVGUURY VOYOUY YRUGVOCVOD QOYDOT VOU O0Y 


bbb pp bh bp bp 


10 19 [2 IV Ia JQ [2 fo 


D2R N 





cLK100M 


PCTE, 


90D 


CLK100M_ PCH 





cLK100M 


PCTE, 


0p 


CLK100M_ PCH 





CLK100M_T29. 


PCIE 


90D 


CLK100M_T29 





CLK100M_729 


PCTE, 


0p 


CLK100M_ T29 





PCTE, 


0p 


CLK96M_ DOT _P 





PCTE 


90D 


CLK96M DOT _N 





CLK100M 


PCTE, 


90D 


CLK100M SATA P 





cLK100M 


PCTE_90nD 


CLK100M SATA _N 





50 


CLK14P3M REFCLK 





50 


CLK33M PCIIN 





CLK100M 


PEG CLK100M _P 





PEG CLK100M _N 





CLE100M_ENET 


PCIE CLK100M ENET P 





PCIE CLK100M ENET _N 





cLK100M 


PCIE CLK100M AP _P 





PCIE CLK100M AP N 





CLK100M. 


PCIE CLK100M FW P 





PCIE CLK100M FW _N 





CLK100M_ ExXCARD 


PCIE CLK100M EXCARD P 





PCIE CLK100M EXCARD N 





UIULOLUULeLUeL ELH 


PCIE T29 R2D C P<3..0> 





PCIE T29 R2D_ C_N<3..0> SYNC _MASTER=K91_ MLB SYNC _DATE=07/22/2010 





PCIE T29 R2D P<3..0> 





PCIE T29 R2D N<3..0> 





7 PCH Constraints 2 


PCIE T29 D2R_P<3..0> 





PCIE T29 D2R N<3..0> 





PCIE T29 D2R_ C P<3..0> 





bbpb bb bb 


PCIE T29 D2R_ C N<3..0> 
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<< SO QO OS (- 


WWW.AliSaler.com 


CAESAR 


dea 


(Ethernet) 


Constraints 


Ethernet Net Properties 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





ENET_50S 


* 


=50_OHM_SE 





=50_OHM_SE 


=50_OHM_SE 





=50_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LAYER 


LINE-TO-LINE S$! 


PACING WEIGHT 





ENET_3X 


* 


=3:1_SPAC 


ING ? 








SOURCE: Broa 


CAESAR 


dcom 5764-DS04-RDS Page 38 


(Ethernet PHY) 


IT 


Constraints 


ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL 


SPACING 





ENET_50 


ENET. 


BCM5764_ CLK25M XTALI 





ENET_50 


ENET. 


BCM5764_ CLK25M XTALO 





ENET_50 


ENET. 


ENET RESET L 





ENET MDT 


ENET 100D 


ENET MDT 


ENET MDI P<3..0> 





ENET 100D 


ENET MDT 


ENET MDI N<3..0> 























PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





ENET_100D 


* 





=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 





=100_OHM_DIFF 





=100_OHM_DIFF 





=100_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





ENET_MDT 





* 





0.6 MM 





2 











SOURCE: Broadcom 5764-DS0O4-RDS Page 38 


FireWire Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





FW_110D 


* 





=110_OHM_DIFF 


=110_OHM_DIFF 


=110_OHM_DIFF 





=110_OHM_DIFF 





=110_OHM_DIFF 





=110_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





FW_TP 








=3:1_SPAC 





ING ? 











WWW.AliSaler.com 


FireWire Net Properties 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL 


SPACING 





FW_P1_TP 


4110p 


FW_TP 





FW_P1_TP. 


4110p 


FW_TP 





FWP 


10D 


FW_TP 





FWP 


10D 


FW_TP 




















Port O and 2 Not Used 


SYNC_MASTER=K91_ MLB 


~ Ethernet /FW Constraints 
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DisplayPort Signal Constraints T29/DP Net Properties 


NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. NET_TYPE 


. . ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 
T29 I2C Signal Constraints 


opp T29 R2D_ P<0O> 
ON LAYER? ene T29 R2D N<0O> 
opp T29 R2D_P<1> 
opp T29 R2D N<1i> 
9@pP. T29 R2D CF P<1..0> 
opp. T29 R2D C F N<1..0> 
opp T29 D2R C P<0> 
opp T29 D2R_ C N<0O> 
opp. T29 D2R_ C P<1> 
opp T29 D2R_ C N<1> 
opp T29DPA_ D2R1 AUXCH P 
opp T29DPA D2R1_ AUXCH N 


pp DP_SDRVA ML C P<3..0> 
pp DP_SDRVA ML C_ N<3..0> 
opp DP_SDRVA_ ML R_ P<3..0> 
opp DP _ SDRVA ML R_ N<3..0> 
opp DP_SDRVA ML P<2..0:2> 
opp DP _SDRVA_ ML N<2..0:2> 
opp DP_SDRVA ML P<3..1:2> 
opp DP_SDRVA ML N<3..1:2> 
opp DP _SDRVA_ AUXCH 

opp DP _SDRVA_ AUXCH 

opp DP _SDRVA_ AUXCH Nz 

opp DP _SDRVA_ AUXCH N 








po opp_ sop 








PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP Do 9pp_s80p 








D1 opp_ sop 





T29_I2C_55S =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 

















D1 opp_ sop 








opp_ sop 








SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 9pp_s80p 








pP_100n 





T29_T2C =2x_DIELECTRIC ? 


T29 SPI Signal Constraints 


ALLOW ROUTE 
ON LAYER? 





pPp_100n 








pPp_100n 





pPp_100n 








pPp_100n 





PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


HE ERERERERBRERRBBER 
HERR RRRERBRBBER 


pp_100n 








T29_SPI_55S =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 

















op 








op 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT on 








op 





T29_SPI =2x_DIELECTRIC 2 

















op 








on 





T29/DP Connector Signal Constraints 


ALLOW ROUTE 
ON LAYER? 


on 








op 





PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


op 








T29DP_80D =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_ DIFF =80_OHM_DIFF =80_OHM_ DIFF OD 








op 





T29DP_100D =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF 


HERR RRBRERRBER 
HERR KRRRERRBRBER 














op 











opp T29DPA ML P<3..0> 
pp T29DPA ML N<3..0> 
opp T29DPA ML C P<3.. 
opp T29DPA ML C N<3.. 
opp DP_A_ EXT AUXCH P 
opp DP_A EXT AUXCH N 


on 





SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT ons 








T29DP =5x_DIELECTRIC 2 T29DP TOP, BOTTOM =7x_DIELECTRIC ? OD 






































op 





op 





KERR E bE 
KREERREb 


op 





SOURCE: Bill Cornelius’s T29 Routing Notes T29 R2D P<2> 


T29 R2D 
T29 R2D 
T29 R2D 
T29 R2D 
T29 R2D 
T29 D2R 
T29 D2R 
T29 D2R 
T29 D2R 
T29DPB_ D2R3_ AUXCH P 
T29DPB_ D2R3_ AUXCH N 



































HREEBRRERERRREBER 
HREERRRERRBREBERB 





DP_SDRVB ML C P<3..0> 
DP_SDRVB_ ML C_ N<3..0> 
DP_SDRVB_ ML R_ P<3..0> 
DP_SDRVB ML R_N<3..0> 
DP _ SDRVB ML P<2..0:2> 
DP_SDRVB_ ML N<2..0:2> 
DP_SDRVB ML P<3..1:2> 
DP_SDRVB ML N<3..1:2> 
DP _SDRVB_AUXCH 

DP _SDRVB_AUXCH 

DP _SDRVB_AUXCH P 
DP_SDRVB_AUXCH N 











Only used on dual-port hosts. 


























Tr ud 
7 Tt 
iT 7 
bi TL 
by Tr 
T 7 
Tr id 
Tr Le 
7 r 
Ly Le 
ia TL 
7! 7 





T29DPB ML P<3..0> 
T29DPB ML N<3..0> 
T29DPB ML C P<3..0> 
T29DPB ML C _N<3..0> 
DP _ B_ EXT AUXCH P 
DP_B_ EXT AUXCH N 


























WIULOLULULOROLULOLOLULRLOLOLOLOLOLOMOLUIOLOLOLRTOLOLeTOLOLO Mm ULOLOLULOLOROLSLOLOLeLOLO LOLOL LOOM OLeLer ete LereteLer tere 





KH RERER 
KHREREER 











ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 


5D PLAYPORT T29SNKO ML C P<3..0> 
5D PLAYPORT T29SNKO ML C _N<3..0> 
5p PLAYPORT T29SNKO ML P<3..0> 

5D PLAYPORT T29SNKO ML N<3..0> 

5D PLAYPORT T29SNKO AUXCH C P 

5p PLAYPORT T29SNKO AUXCH C_N 

5D. PLAYPORT T29SNKO AUXCH P 

5D PLAYPORT T29SNKO AUXCH N 
































5p PLAYPORT T29SNK1 ML C P<3..0> 
5D PLAYPORT T29SNK1 ML C N<3..0> 
5D PLAYPORT T29SNK1 ML P<3..0> 

5p PLAYPORT T29SNK1 ML N<3..0> 

5D PLAYPORT T29SNK1 AUXCH C _ P 

5D PLAYPORT T29SNK1 AUXCH C_N 

5p PLAYPORT T29SNK1 AUXCH P 
PLAYPORT T29SNK1 AUXCH N 


























PLAYPORT T29SRC ML C P<3..0> 
PLAYPORT T29SRC_ ML C N<3..0> 
PLAYPORT T29SRC_AUXCH C _P 
PLAYPORT T29SRC_AUXCH CN 








Only used on hosts supporting T29 video-in 








T29 SCL = = 
T29 SDA SYNC MASTER=T29 REF SYNC_DATE=10/20/2019 


SPI CLK = T29 Constraints 


SPI_ MISO 3 Apple Inc. . 
SPI CS L © a : 


R2D_C P<3 O> NOTICE OF PROPRIETARY PROPERTY: Eman 
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PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


SMC SMBus Net Properties 








1TO1_DIFFPAIR 











=STANDARD 





=STANDARD 





=STANDARD 





=STANDARD 





0.1 MM 





0.1 MM 








WWW.AliSaler.com 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL SPACING 





MBU 


MB 


50 


MB 


SMBUS 


SMC 


S3 


SCL 





MBU 


MB 


50 


MB 


SMBUS 


SMC 


S3 


SDA 





MB. 


50 


MB 


SMBUS 


SMC 


so 


SCL 





MEU 


MB. 


50 


MB 


SMBUS 


SMC 


SO 


SDA 





MBU 


MB. 


50 


MB 


SMBUS 


SMC 


So 


SCL 





Mi 
Mi 
MEU Mi 
Mi 
Mi 
Mi 


MEU 


MB. 


50 


MB 


SMBUS 


SMC 


so 


SDA 





MBU 


MB. 


50 


MB 


SMBUS 


SMC 


BSA SCL 





MBU 


MB. 


50 


MB 


SMBUS 


SMC 


BSA SDA 





MEU 


MB. 


50 


MB 


SMBUS 


SMC 


MGMT 


SCL 





OUOGVORYNT 


MEU 


MB. 


50 


MB 


SMBUS 


SMC 


MGMT 


SDA 

















SMBus Charg 


er Net 








ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL SPACING 





HGR CST 


1T01 


DIFFP 


Properties 





1T01 


DIFFP 





1701 


DIFFP 








00 00 


1701 


DIFFP 














SYNC_MASTER=K17_ MLB 


SYNC_DATE=05/14/2019 


< SMC Constraints 
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GDDR5 Frame Buffer Signal Constraints GDDR5 FB A Net Properties GDDR5 FB B Net Properties 











ALLOW ROUTE 


ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


PHYSICAL_RULE_SET LAYER 





ELECTRICAL_CONSTRAINT_SET Pay: ELECTRICAL_CONSTRAINT_SET 


BO_CLK CLK P 
BO_CLK CLK N 
B1_CLK CLK P 
B1_cLK CLK N 
BO_cMp A<8..0> 
B1_cmp A<8..0> 
BO_cMp ABI L 
B1_cMp ABI L 
BO_cMD RAS _ L 
B1_cMp RAS _ L 
BO_cMp CAS L 
B1_cMp CAS L 
BO_cMp 


GDDR5_45R50SE bid =50_OHM_SE =50_OHM_SE =50_OHM_SE 12.7 MM =STANDARD =STANDARD 











FR CLK op AO 


Fi 
bo 








GDDR5_45SE * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 
FR CLK op AO 


Fi 
bo 


























GDDR5_80D =80_OHM_ DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_ DIFF =80_OHM_ DIFF EB. CLK op Al 


fA 
bo 











EB. CLK op Al 


FA 
bo 











FR cmp 45R50 AO 


Fi 
bo 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 
FR cmp. 45R50 Al 


fi 
bo 











GDDRS5_CLK =5x_DIELECTRIC ? FR. CMD 45R50 AO 


Pi 
bo 











FR cmp 45R50 Al 


Fi 
bi 








GDDR5_CMD =2x_DIELECTRIC ? 
FR cup. 45R50 AO 


fi 
bo 











GDDR5_DATA =3x_DIELECTRIC ? FR. CMD 45R50 Al 











FR cmp 45R50 AO 


Fi 
bo 








GDDR5_EDC =7x_DIELECTRIC ? 





FR cup. 45R50 Al 


fA 
bo 











FR cup. 45R50 AO 


fi 
bo 








Digital Video Signal Constraints 


FR cmp 45R50 Al 


Fi 
bo 


B1_cmp 
BO_cMp CKE L 
B1_cMp CKE L 
BO_cMp cs _L 

B1_cMp Cs L 
BO_EDCO EDC<0O> 
BO_EDC1 EDC<1> 
BO_EDC EDC<2> 
BO_UEDC EDC<3> 
B1_EDcO EDC<0O> 
B1_EDC1 EDC<1> 
B1_EDC. EDC<2> 
B1_EDcC EDC<3> 
BO_DRT DBI_L<0> 
BO DRT DBI_L<1> 
BO_DBT DBI L<2> 
BO DRT DBI_L<3> 
B1_DRT DBI_L<0> 
B1_DRT DBI_L<1> 
B1_DBT DBI L<2> 
B1_DRT DBI_L<3> 
BO WCLEO WCLK_ P<0> 
BO WCLKO WCLK_ N<0O> 
BO_WCLK1 WCLK P<1> 
BO WCLK1 WCLK_ N<1> 
Bl wWcLKo WCLK_ P<0O> 
B1_wcLKo WCLK N<0O> 
Bl wWcLK41 WCLK_ P<1> 
B1_WCLK1 WCLK_N<1> 
BO_DQ_BYTEO DO<7..0> 
BO_DQ_BYTE1 DO<15..8> 
BO_DQ_RYTE DO<23...16> 
BO_DQ_BYTE DO<31..24> 
B1_po_RYTEO DO<7..0> 
B1_DQ_BYTE1 DO<15..8> 
B1_DQ_BYTE DO<23..16> 
B1_DQ_BYTE DO<31..24> 











ALLOW ROUTE 


ON Levens EB. cup 45R50 AO 


Fi 
bo 


PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











FR cup. 45R50 Al 


fi 
bo 








DP_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM DIFF =85_OHM DIFF 
FR cmp 45R50 AO 


Fi 
bo 











FB. cmp 45R50 Al 
FR EDcoO 45 AOQ_EDC<0> 
FR EDC1 45 AOQ_ EDC<1> 


SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 
— — = = EB EDC 45 AO _EDC<2> 


Fi 
bo 














LVDS_85D =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM DIFF 











Fi 
bi 








UIULOLUIULOLUTOLeLUeLeLULeLerU Lee 
VOVUGVOUDYUOYUUQUUY 





Fi 
bo 

















UY 
ffs 
oa) 


DISPLAYPORT =3x_DIELECTRIC ? DISPLAYPORT TOP,BOTTOM | =4x_DIELECTRIC z FR EDC 45 AQ _EDC<3> 

FR Epco 45 Al_EDC<0> 

FR EDC1 45 Al_EDC<1> 

LVDS intra-pair matching should be 0.127 mm. Pairs should be within 0.508mm of entire channel. ER EDC 45 Al_ EDC<2> 
DisplayPort/TMDS intra-pair matching should be 0.127mm. Inter-pair matching should be within 2.54cm. Max Length 241.3mm. EB. EDC 45 Al_ EDC<3> 
DisplayPort AUX CH intra-pair matching should be 0.127mm. Max length 330.2mm. FRAO DRT 45 AO DBI L<0> 
Max length of LVDS/DisplayPort/TMDS traces: 13 inches. FRAO DRT 45 AQ DBI L<1> 
SOURCE: Calpella SFF DG Rev 1.5 (407364) and Family GPU DG-—04202-001-v04. EB_AO_ DBT 45 AO DBI L<2> 
FR_AQ DRT 45 AO DBI L<3> 
FR_A1_DRT 45 Al_ DBI L<0> 
FR_A1 DRT 45 Al_ DBI L<1> 
FB_A1 DBT. 45 Al DBI L<2> 
FR_A1 DRT 45 Al_ DBI L<3> 
EB. op AOQ_ WCLK_ P<0O> 
EB op AQ WCLK N<0O> 
EB op AO WCLK P<1> 
EB op AQ WCLK N<1> 
EB op Al_ WCLK_ P<0> 
EB op Al WCLK N<0O> 
EB op Al_ WCLK P<1> 
EB. op Al _ WCLK N<1> 
EB 45 AQ DO<7..0> 
EB 45 AO DO<15..8> 
EB 45 AO DO<23..16> 
EB 45 AO DO<31..24> 
EB 45 Al _ DO<7..0> 
EB 45 Al DO<15....8> 
EB 45 Al _ DO<23..16> 
EB 45 Al _ DO<31..24> 
EB 45R50SE RESET L 











Fi 
bi 








LVDS =3x_DIELECTRIC ? LVDS TOP, BOTTOM =4x_DIELECTRIC ? 
































Fi 
bi 
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bi 








Fi 
bo 








Fi 
bo 
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bo 
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bo 








Fi 
bi 








Pi 
bi 








Pi 
bo 








Fi 
bo 








el 
bo 








Fi 
bo 








Fi 
bi 








Fi 
bo 








Pi 
bo 








Fi 
bi 








Fi 
bo 








PA 
bo 














Fi 
bi 
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Fi 
bo 








Fi 
bo 








Pl 
bo 








Pi 
bo 
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MUXGFX Net Properties Whistler Net Properties 








ELECTRICAL_CONSTRAINT_SET ELECTRICAL_CONSTRAINT_SET PHYSICAL 


PU_CLK27M LK_SLOW 55 GPU_CLK27M 

PU_CLK100M LK_SLOW 55 GPU_CLK100M 

LYDS_EG CLK vns_ 85D) LVDS_EG A CLK _ P 

LYDS_EG A CLK g5D LVDS EG A CLK N 
LYDS_EG A _DAT LVDS EG A DATA P<2..0> 
LVDS _EG AD LVDS _ EG A DATA N<2..0> 
LYDS_ EG D NC_LVDS EG A DATA P<3> 
NC_LVDS EG A DATA N<3> 
LVDS EG _B DATA P<2..0> 
LVDS EG B DATA N<2..0> 
NC_LVDS EG B DATA P<3> 
NC_LVDS EG B DATA N<3> 








CLK P 
CLK N 
DATA P<2.. 
DATA N<2.. 


LEK 








LK 
__A_DAT 
__A_DAT 
_-B_CLK 
_—B_CLK 
_—B_DAT 
_—_B_DAT 




















5p 








5p 








5D 








tod Yoo Yoo foo fi | [> [> 


D 
D 
D 
D 
D 
D 
D 
D 


BEEEBBES 


LYDS_EG AD 
LYDS_EG_B_D 
LYDS_EG_ BD 
LYDS_EG_B_D 
LYDS_FG_B_D. 
DP_MI DP DP_EXTA ML C P<3..0> 
DP. DP_EXTA ML C_N<3..0> 
DP. DP_EXTA AUXCH C_P 

DP. DP_EXTA AUXCH C_N 

DP. DP_EG AUX CH P 

DP. DP_EG AUX CH N 


5p 








5p 








5p 








5D 








: 
: 
5 
5 
7 
: 
: 
; 
; 
5 


BBPBBBBBEEB SE 


5p 














IZ [ro | fet ld i 








DATA P<2..0> 
DATA N<2..0> 
CLK _ P 
CLK _N 
DATA P<2..0> 
DATA N<2..0> 
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K92 Specific Net Properties en 
ALLOW ROUTE NET_TWPE K92 Specific Net Properties 


GN LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 





PHYSICAL_RULE_SET 





NET_TYPE 








SENSE_1TO1_55s : =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR :1_DIFFPAIR ENET 100 ENETCONN ENETCONN_P<3..0> 3 ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 


ENET 1900p ENETCONN ENETCONN_N<3..0> 














PCIE EXCARD R2D PCTE 85D PCIE EXCARD_ R2D 
asa VCCSASO_CS_P PCIE 85D PCIE EXCARD R2D 
SENSE VCCSASO_CS_N EXCARD D2R PCTE_ 85D PCTE EXCARD_ D2R 
SENSE VCCSAISNS_R PCTE_85D PCTE EXCARD_ D2R 
SENSE VCCSAISNS R EXCARD R2D PCTE_ 85D PCTE EXCARD R2D P 
sewse 3 5s sense ISNS_1V5_$3 PCTE_ 85D PCIE EXCARD R2D_ CN 
sense ISNS_1V5_$3 CLK100M_EXCARD LK_PCTE, LK_PCTE CLK100M_ EXCARD CONN P 
—— CPUVCCIOSO_CS_] CLK PCIE CLK PCIE CLK100M EXCARD CONN N 
anne CPUVCCIOSO_CS_N 
sEwse CPUVCCIOISNS R_P 
ee CPUVCCIOISNS RN CLK100M_AP CLK pctTE_90p | cLK pcTE PCIE CLK100M AP CONN P 
sense GPUISENS_N LK_PCTE_90D LK_PCTE PCIE CLK100M AP CONN _N 
SENSE GPUISENS_P 1T01_DIFFP CHGR_CSI_R_P 
SENSE, 3 5 SENSE ISNS_1V5_S3_N 1TO1_DIFFP. CHGR_ CST RN 
SENSE ISNS_1V5_S3_P 1T01_DIFFP. CHGR_ CSO _R_P 
SENSE ISNS ATRPORT P 1TO1_ DIFFP CHGR CSO RN 
USB2_EXTA MUXED_P 
USB2_EXTA_ MUXED_N 
USB2_ LT1_ P 
USB2_ LT1 N 
CONN _USB2_ BT P 
CONN _USB2_ BT N 
SENSE ISNS_HDD_P USB_LT2 P 
SENSE ISNS_PP1V5_SOGPU 3 USB_ LT2 N 
SATA GND GND_P2MM x SENSE ISNS_PP1V5_SOGPU 3 USB _EXCARD u USB_EXCARD_P 
GND_P2MM 0.20 MM 1000 4 SENSE ISNS_LCDBKLT_N 103 E t USB_EXCARD_N 
hical baud baie SENSE ISNS LCDBKLT P 1 USB_EXCARD. usE_s L USB2_ EXCARD CONN P 
CLK_PCIE SB_POWER PWR_P2MM Sense 1 ss SENSE ISNS_ODD_N 10 u USB2_ EXCARD CONN _N 


4 SENSE ISNS_ODD_P 7 
SATA SB_POWER PWR_P2MM (USR_EXTC) sR L USB_LT3_P 


Sense ISNS_HS_ COMPUTING P a i USB _LT3 _N 
USB SB_POWER PWR_P2MM 


rn 1 SENSE ISNS_HS_COMPUTING_N 
MEM_CLK GND GND_P2MM ENSE USB TPAD RP 
SENSE ISNS_HS_GPU_P 


: ; : P USB TPAD R_N 
MEM_CMD GND GND_P2MM a ae ISNS HS GPU_N 7 


MEM_CTRL GND GND_P2MM 1 SS SENSE ISNS_HS_OTHER 
SENSE ISNS_HS_OTHER 


THERM_1TO1_55S : =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR _DIFFPAIR 














DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR 











AUDIODIFF : 10 MM o.1 ™ o.1 m™ 






































NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 








SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 





ig 
N 
R 
R 











CPU_COMP GND GND_P2MM 
=2:1_SPACING 














CPU_VCCSENSE GND GND_P2MM 




















=2:1_SPACING 











=2:1_SPACING 
































SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 














NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 








ENETCONN 25 MILS 





QUOVYUGUUGUOVONY YU 


sense ISNS_ATRPORT_N 

sewse 3 SENSE ISNS_PP1V0_SOGPU 
SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 1 SENSE ISNS_PP1V0_SOGPU 
sense ISNS_PP1V8_SOGPU 
SENSE ISNS_PP1V8_SOGPU 











ENET_MDI GND GND_P2MM 
































GND =STANDARD NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





























CLK_PCIE GND GND_P2MM SENSE ISNS_HDD_N 

















PCIE GND GND_P2MM 














QUOUUDNURUT 


SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 
































PWR_P2MM 0.20 MM 1000 



































NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 

































































MEM_DATA GND GND_P2MM 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 1 SENSE CPUIMVP ISNS1 50 68 69 














PP3V3_S5 
Ee oe sa ane iat as sees CPUIMVP_ISNS1 so 69 PP3V3_s0 
S i 2) 
LvD: GND GND_P2MM ‘ seats CPUIMVP_ISUM so 
PP1V5_S3RS0 


R 
SENSE CPUIMVP ISUM R GND 
ALLOW ROUTE | wINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ae age 
ON LAYER? SENSE CPUIMVP_ISNS_N 
MEM_40S * 0.09 MM 100 MIL sEuse sense CPUIMVP_ISNS1G_P 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE CPUIMVP_ISNS1G _N 


SENSE 
























































PHYSICAL_RULE_SET 
































MEM_72D a 0.09 MM 100 MIL s SENSE CPUIMVP_ISUMG_R_P 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ° CPUIMVP ISUMG RN 


SENSE 














PCIE_85D cai 0.09 MM 10 mm SENSE, 1 SENSE CPUIMVP_ISNS1G_R_P 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE A CPUIMVP ISNS1G RN 


SENSE 





ELECTRICAL_| PHYSICAL SPACING 














USB_85D TOP 0.1 MM 500 MIL 1 SENSE ISNS_PP1V0_SO0GPU , CPUTHMSNS D2 P 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE x ‘eis sues ISNS_ PP1V0 SOGPU : a oe 
THERM 1 THERM CPUTHMSNS_D2_N 


THERM 1 5 THERM CPU_THERMD_P 
THERM 1 THERM CPU_THERMD_N 
THERM 1 THERM GPUTHMSNS_D_P 
THERM 1 THERM GPUTHMSNS_D_N 
THERM 1 THERM GPU_TDIODE_P 
THERM 1 THERM GPU_TDIODE_N 
THERM 4 THERM 129 _ THERMD_P 
THERM 1 5 THERM 129 _ THERMD_N 














CPU_27P4S BOTTOM 0.23 MM 100 MIL 1 55 SENSE ISNS PP1V8_ SOGPU 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 5 ISNS _PP1V8_SOGPU 


SENSE 












































SENSE ISNS_PP1V5_SOGPU, 
SENSE ISNS_PP1V5_SOGPU. 
SENSE ISNS_AIRPORT_R_P 




















SENSE ISNS_AIRPORT_R_N 








SENSE ISNS_HDD_R_P 








SENSE ISNS_HDD_R_N 
sews ISNS ODD RP 
SENSE ISNS_ODD_R_N 














K92 Specific Net Properties 


SENSE ISNS_PP3V3_S3 K91 does not have 


SENSE ISNS_PP3V3_S3 
SENSE ISNS_PP3V3_S5 
Sense ISNS_PP3V3_S5 
SENSE ISNS_PP5V_S3_N 
SENSE ISNS_PP5V_S3_P 
SENSE ISNS_PP1V05_SOPCH_N 
SENSE ISNS PP1V05 SOPCH P 
SENSE ISNS_PP5V_SO_N 
sews ISNS_PP5V_SO_P 
Sense ISNS_CPU_DDR_N 
SENSE ISNS_CPU_DDR_P 








JINTONIFE BI_MIC P 
BI_MIC N 
UINTONIFE AUD_LO1 
JINTONTFE AUD_LO1 
JINTODIFE AUD LO2 
JINTONIFE AUD_LO2 
JINTONIFE AUD_LO3 
JINTONIFE AUD LO3 
; ; ‘ 
Graphics ,SATA Constraint Relaxations nuance AUD _LO3 
JINTONIFE AUD_LO3 
JINTONIFE AUD_MIC 
JIDTONIFE AUD_MIC 
NET_PHYSICAL_TYPE AREA_TYPE PHYSICAL_RULE_SET UIDTODIFE. AUD_MIC 
JINTONIFE AUD_MIC 
JIDTONIFE SPKRAMP 
DP_85D BGA 100_DIFF_BGA UID TONIFFE. SPKRAMP 
JINTONIFE SPKRAMP. 
JIDTONTFE SPKRAMP 
CLK_PCIE_90D 100_DIFF_BGA UIDTONIFE. SPKRAMP 
JINTONIFE SPKRAMP 
JIDTONIFE SPKRAMP_ FR 


Memory Constraint Relaxations oe —_* 


UDTODIEE SPKRAMP_LFE_IN_L_P 60 SYNC MASTER=K91_ MLB SYNC_DATE=07/22/2019 


7 UUDTODIEE SPKRAMP_LFE_IN_ LN AG: ‘ . . ; 
Allow 0.127 mm necks for >0.127 mm lines for ARD fanout. oe SSE TEE Project Specific Constesdnks 


ALLOW ROUTE 


PHYSICAL RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP upton TEE SSM2375BL_IN 60 Wine NUMBER Slee 
untontrr SSM2375FL IN 60 D 
MEM_72D BOTTOM 0.127 MM 6.35 MM ry 1 inc. 
— uptopTee SSM2375FL_IN pple Cc —— 
UDTODTEE SSM2375BR_ IN 60 NOTICE OF PROPRIETARY PROPERTY: BRAN 
uD TODT EE SSM2375FR_IN THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
uproniee SSM2375FR_IN 60 THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
Ratonees: SSM2375LFE IN P | I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 108 OF 132 
II NOT TO REPRODUCE OR COPY IT 


SS ate III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART J°™™™ 
ALL RIGHTS RESERVED 100 OF 105 
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Alternate diffpair width/gap through BGA fanout areas (95-ohm diff) 


























LVDS_85D BGA LVDS_85D 

















SATA_90D 100_DIFF_BGA 
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K92 Board-Specific Spacing & Physical Cons 


traints 





BOARD LAYERS 


BOARD AREAS 


BOARD UNITS 
(MIL or MM) 


ALLEGRO 
VERSION 





TOP, ISL2, ISL3, ISL4, ISL5, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM 








mM 











PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





DEFAULT 


=50_OHM_SE 


=50_OHM_SE 


10 MM 


Oo mM 


Oo MM 


DEFAULT 


0.1 MM 











BGA 





PO72_SPACE 








STANDARD 


=DEFAULT 


=DEFAULT 


10 mM 


=DEFAULT 


=DEFAULT 


STANDARD 


=DEFAULT 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 





27P4_OHM_SE 


TOP, BOTTOM 


0.310 MM 


0.095 MM 





27P4_OHM_SE 


0.250 MM 


0.1 mM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 


BGA_P1MM 


EFAULT 





BGA_P2MM 


=DEFAULT 








P072_SPACE 








0.071 MM 














37_OHM_SE 


TOP, BOTTOM 


0.185 MM 


0.095 MM 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





37_OHM_SE 


0.155 MM 


0.090 mM 


=STANDARD 


=STANDARD 


=STANDARD 


1.5:1_SPACING 


0.15 ™ 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 





40_OHM_SE 


TOP, BOTTOM 


Y 


0.095 MM 





40_OHM_SE 


0.090 mM 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 





45_OHM_SE 


TOP, BOTTOM 


y 


0.13 ™™ 


0.13 ™™ 





0.099 mM 


0.099 MM 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 


2:1_SPACING 


0.2 mM 





2.5:1_SPACING 


0.25 MM 





3:1_SPACING 


0.3 ™ 





__SPACING 


0.4 mM 








_SPACING 








0.5 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





2X_DIELECTRIC 


0.140 





3X_DIELECTRIC 


0.210 





4X_DIELECTRIC 


0.280 





5X_DIELECTRIC 


0.350 





7X_DIELECTRIC 











0.490 











NOTE: 


Based on 


stackup. 





50_OHM_SE 


TOP, BOTTOM 


y 


0.110 mm 


0.095 MM 


PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





50_OHM_SE 


0.090 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 





1_DIFFPAIR 











=STANDARD 





=STANDARD 





=STANDARD 





o.1 mM 





o.1 m™ 











PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 





TOP, BOTTOM 


0.090 mM 


0.090 mM 





0.076 MM 


0.076 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK 





72_OHM_DIFF 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





72_OHM_DIFF 


ISL3, ISL4 


MM 


0.200 MM 


0.200 mM 





72_OHM_DIFF 


ISL9,ISL10 


0.200 mM 


0.200 MM 





72_OHM_DIFF 


ISL2,ISL11 


0.200 mM 


0.200 mM 





72_OHM_DIFF 


TOP, BOTTOM 


0.200 mM 


0.200 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK 


GAP 





80_OHM_DIFF 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





80_OHM_DIFF 


0.105 MM 


0.105 MM 


0.120 mM 


0.120 MM 





80_OHM_DIFF 


ISL2,ISL11 


0.105 MM 


0.105 MM 


0.120 mM 


0.120 mM 





80_OHM_DIFF 


TOP, BOTTOM 


0.135 MM 


MM 


0.160 mM 


0.160 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 
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0.200 MM 


100_DIFF_BGA 
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0.075 MM 
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0.330 MM 





0.330 MM 





100_DIFF_BGA 
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0.075 MM 








0.125 MM 





0.125 MM 
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NOTE: 


100_DIFF_BGA is 100-ohms differential impedance on outer layers 


and 95-ohms on inner layers. 
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